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HERNIA. 

By WILLIAM B. COLEY, M.D. 

HERNIA. 

Ingninal Hernia. The question as to whether there are any good 
reasons for transplanting the cord in the radical cure of inguinal hernia 
is taken up by Connell.^ Connell states that in practically all cases of 
inguinal hernia there is a decrease in the obliquity of the canal, and 
that the restoration to its normal obliquity is the main principle on 
which are based the operations of Marcy, Bassini and Halsted, whose 
combined work, he believes, has been of the utmost importance in 
bringing the radical cure to its present high standard. Despite the 
improvements in the results from these methods, he believes that there 
is still some dissatisfaction, as is shown by the number of new 
improved methods that have been submitted, notably the method of 
Ferguson, of Chicago, who does not believe in the transplantation of 
the cord. Connell states that while many operators have found the 
lower border of the internal oblique muscle above the internal ring, the 
majority have considered this as the result of the protrusion of the 
sac. Ferguson looks upon this malposition of the muscle, or a 
congenitally deficient origin of the internal oblique from Poupart's 
ligament, as a cause and not an effect of the rupture. Connell 
believes this view of Ferguson's substantiated by dissections and experi- 
ments upon the cadaver. 

Personally, I believe that the evidence derived from a very large 
number of operations for hernia, which are really dissections upon the 
living body, is far more important than that derived from dissections 
and experiments upon the cadaver. The large and constantly increas- 
ing operative experience strongly confirms the opinion that the under- 
lying cause of inguinal hernia, in the great majority of cases, is a 

' American Journal of the Medical Sciences, March, 1905. 
2 



18 HERNIA 

pre-existing sac of congenital origin. While a deficiency in the develop- 
ment of the internal oblique muscle may favor the production of an 
inguinal hernia in the presence of an exciting cause, it plays a very 
small role, compared with a congenital or pre-existing sac. 

Connell states that Wo^lfler, in 1892, was probably the first to suggest 
that a radical cure might be effected without the transplantation of the 
cord. E. W. Andrews, in 1896, suggested such an operation, but did 
not recommend it; while Ferguson, in 1899, presented his method, 
which he had performed sixty-four times during the previous eighteen 
months. In his paper, Ferguson said : " I-eave the cord alone, for it is 
the sacred highway along which travel vital elements indispensable to 
the perpetuity of our race." 

That the transplantation of the cord, as done in Bassini's method for 
the radical cure of inguinal hernia, might interfere with " the per- 
petuity of the race," is an apprehension based upon imagination rather 
than experience. There are absolutely no data to prove that the func- 
tions of the testes are in any way more interfered with when the cord is 
transplanted than when it is not. Of upward of 1500 male children 
operated upon at the Hospital for Ruptured and Crippled, by Bassini's 
method, during the last sixteen years, we have seen many grow up to 
vigorous manhood, and not a single case of atrophy of the testis has 
been observed, so that I believe that some 3tronger objection than this 
to Bassini's method would have to be offered to prove the wisdom of 
abandoning it. A few days ago, I examined a man aged twenty-eight 
years, upon whom I did a Bassini operation fourteen years ago, then a 
boy of fourteen. There is absolutely no difference in the size of the 
testes,. and he is married and has two fine Vx>ys. 

Whether or not equally good results may not be obtained by the 
method advocated by Ferguson or other authors is anothi r question, 
and one open to discussion. Before Woelfler's paper was published, 
and three years before Andrews suggested such an operation, we oper- 
ated upon a number of cases at the Hospital for Ruptured and Crip- 
pled, without transplanting the cord. In the Annals of Surgery, April, 
1895, I seriously discussed the question whether or not the transplanta- 
tion step was actually necessary, and I there stated: "Whether the 
transplantation of the cord is to be regarded as essential to the highest 
degree of success in hernia operations, it is hardly possible to state 
positively. It may be that the high ligation of the sac, and the perfect 
closure of the canal made possible by slitting up the aponeurosis, have 
quite as much to do with the good results as transplanting the cord. 
None of my own cases operated upon by this method, i. e., without 
transplanting the cord, though using the same sutures (kangaroo 
tendon and chromicized cat gut) has relapsed, and some have gone more 
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than three years. One was a very large double hernia (the size of an 
orange) operated upon in April, 1892. The boy is perfectly sound at 
present, nearly three years later; and another very large strangulated 
sigmoid hernia is well, three and a quarter years after operation. It is 
true, the number of cases operated upon by this method is too small to 
compare them with the cases operated upon by Bassini's method, or to 
draw absolute conclusions." 

The objections to the transplantation step offered by Connell are: 
Interference with the circulation and the function of the testicle, and it 
is stated that orchitis and epididymitis, even hydrocele and varicocele 
have followed Bassini's operation in a certain number of cases, in proof 
of which is quoted the statistics of Bloodgood, the author reasoning that 
though rare in the hands of experts, such results would probably result 
more frequently in the hands of the ordinary operator. It should be 
noted, however, that the statistics of Bloodgood are based upon 
Halsted's operation and not Bassini's, a very important point for the 
reason that in the Halsted method as done at Johns Hopkins Hospital, 
it was a routine measure to remove a large portion of the veins which 
undoubtedly was a predisposing cause of orchitis and epididymitis. 

I can only say that at the Hospital for Ruptured and Crippled, where 
the veins have not been removed and transplantation of the cord has 
been done according to the Basfiini method, epididymitis, hydrocele or 
varicocele have been the very rarest occurrences, and they have been 
seen no more frequently than in the cases in which the cord was not 
transplanted. The second objection offered is the strengthening of the 
posterior wall at the expense of the anterior. Connell states^ that the 
surgeons who employ the Bassini method, aim to obtain a strong 
posterior wall or floor. He believes it just as rational to devote the 
same time and less trouble to making a strong anterior wall. This 
objection seems of little or no value, inasmuch as the chief object is to 
cure the hernia, the impartial surgeon caring little whether it be by a 
strong anterior or strong posterior wall. 

The third objection is the complexity of the operation and it is stated 
that " when compared to the new methods, those that transplant the 
cord will be found to be more complicated and time-consuming," and 
that they " necessitate more handling, and in consequence, a greater 
possibility of infection.*' 

This objection I believe to be more theoretical than practical. I have 
operated upon a considerable number of cases without transplanting 
the cord and find practically no difiFerence between the amount of time 
consumed in the two operations. Bassini's method with the transplan- 
tation of the cord can be easily done in ten minutes by one familiar 
with the operation, and I have done it in seven. As regards the greater 
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possibility of infection, there is no proof of this. In my own experience, 
I have found infection to occur in less than 1 per cent, within the last 
seven years, i. e., since the time that rubber gloves were introduced. 

The fourth objection to the transplantation of the cord is stated as 
" Recurrence." Yet the author admits that present data furnishes no 
proof that there is a larger percentage of recurrences following Bassini's 
operation than the method without the transplantation of the cord. A 
comparision of results of the two methods at the Hospital for Ruptured 
and Crippled shows a slightly increased percentage where the cord has 
not been transplanted. 

The curability of hernia at aU ages by operation is discussed by 
Deanesly,* who attempts to prove that the popular view of the etiology 
of a hernia, attributing it to a strain, is erroneous. While strain may 
be the immediate or exciting cause of the protrusion, he believes that 
the real cause lies in a congenital, or pre-existing sac. If the existence 
of such a sac be the chief cause of a hernia, he reasons, the removal of 
said sac should, in most cases, effect a cure. He states that he has 
operated on all hernise, large or small, and without any regard to age 
or the condition of the parietes, and has not found recurrence more 
frequent in laj'ge than in small hemise, nor in old persons than in young. 

While accepting in the main his contention that a pre-existing, sac, 
in the majority of cases of inguinal hernia, is the chief cause, I do not 
agree with his statement that recurrence is no more frequent in the 
large hemiae than in the small, nor in the old than in the young. This 
certainly is by no means true of direct inguinal hernia, in most of which 
cases no distinct sac is found, but only a bulging of considerable 
diameter, at the external ring. Here the defect in the abdominal wall 
is a far more important consideration than the sac. Then, again, the 
results are distinctly better in children and young adults than in middle- 
aged and elderly people. 

Deanesly refers to 142 personal operations that were followed up for 
two years or more after operation, and proves that the operation which 
effectually removes the sac is followed by radical cure in 95 per cent, 
of the cases. He believes that the method of Kocher is the simplest, 
most rapid and easiest to perform, and this method was used in the 
majority of his cases. 

As regards the age of his patients, this varied between three months 
and seventy years; fourteen individuals being under two years. There 
was one death, exclusive of strangulated cases, occurring in an infant 
eighteen months old. 

Eleven of the 142 operations were for femoral hernia, the remainder 

^ British Medical Journal, June 17, 1905, p. 1328. 
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for inguinal; three were for direct hernia. Six relapses were noted; all 
the relapses occurred within twelve months after operation. 

Deanesly states that those who practice Bassini's operation admit 
that suppuration of the wound is extremely likely to be followed by 
relapse of the hernia. The admission that suppuration in the wound is 
likely to be followed by relapse, by no means applies to Bassini's 
method alone, but to all methods with equal force. Pereonally, I do 
not believe that there is any more probability of suppuration occurring 
after Bassini's method than after Kocher's. I have operated upon 200 
consecutive cases with one suppuration, and in this case there was no 
relapse. Deanesly's percentage of 4.2 of relapses does not represent 
any better results, if as good, as may be obtained from Bassini's method. 
At the Hospital for Ruptured and Crippled, in upward of 1700 cases, 
we have had less than 1 per cent, of relapses. 

Gwilym G. Davis* describes a new method for the radical cure of 
direct inguinal hernia. 

Davis starts out with the very true statement that direct hernia is not 
so well understood as either oblique, inguinal, or femoral hernia, and not 
infrequently its operative treatment is quite difficult, and not always 
satisfactory. He states that there are two forms of direct hernia, one 
which pushes its way through the conjoined tendon and comes out of 
the external ring; the other bulges around the outer end of the con- 
joined tendon and gradually decreases in size as it extends out toward 
the deep epigastric artery; the latter form being pear-shaped rather than 
spherical. The difficulty in effecting a radical cure for direct hernia, he 
points out, lies in the fact that the muscular and tendinous tissues are 
much less abundant than in indirect hernia. The method usually • 
employed to overcome the weakness caused by this deficiency is that of 
Wolfler and Bloodgood. It consists in opening the sheath of the rectus, 
pulling its fibres outward and sewing them to Poupart's ligament. The 
incision for exposing the rectus is well shown in Fig. 1. This incision 
is practically made through the lower edge of the conjoined tendon, 
since this latter fades away into the transversalis fascia in the direction 
of the deep epigastric artery. The transversalis fascia is then pushed 
back from the posterior surface of the rectus and the conjoined tendon 
lifted from its anterior surface. The rectus having been transplanted 
as far out as possible, the arching fibres of the internal oblique and 
conjoined tendon are brought down and sutured to Poupart's ligament 
beneath the cord, as in Bassini's operation. The external oblique is 
then sutured over the cord — overlapping or otherwise as may be 
desired. 

^ Annals of Surgery, January, 1906. 
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In the other form of direct hernia which Davis distinguishes, he 
states that the rounded, hemispherical tumor presents itself just above 
the external ring with the cord below. One of the conditions found, 
especially if the hernia is of long duration, is that the hernial cover- 
ings from the intestine within to the superficial fascia without will be a 
single, thick, strong membrane which it is impossible to separate into 



Fig. 1 




Showing incision from muscular fibres of the internal oblique to the spine of the pubi-*, 
to expose the edge of the rectus muscle. 



layers. When such a condition was found, Davis states that in several 
cases he has divided the sac transversely and overlapped its two parts, 
suturing the apex of the lower flap to the base of the upper and then 
bringing down the upper flap and suturing it in place, as is done in 
Mayo's operation for umbilical hernia. In the latter method the peri- 
toneum is dissected off which, however, Davis does not consider wise, 
as it is firmly blended with the other tissues and gives considerable 



INGUINAL HERNIA 



23 



strength to the flaps, while alone it is too weak to be of much service 
(Figs. 2 and 3). 

A strong plea for local ancesthesia in the radical cure of inguinal hernia 
has recently been made by John A. Bodine, of New York, who reports 
300 operations performed under cocaine ancesthesia.^ These operations 

Fig. 2 




were done in 284 patients, 16 being double; 275 male and 9 female. 
The youngest patient was fifteen, the oldest eighty years of age. Ten were 
strangulated hemifle. The omentum was amputated, in more or less 
quantity, twelve times. The appendix was found with the contents of the 
sac three times and excised in every case. Undescended testicle was seen 
once; the organ was removed. The duration of the patients' stay at the 



» New York Me<lical Record, Oct. 21, 190>. 
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hospital was two weeks^ they resuming work one week after leaving the 
hospital. The amount of cocaine used in no case exceeded 0.5 grain. 
There were no deaths and it is stated that no wounds suppurated. 
Bodine states: " The anatomy of the inguinal region is so constructed 
in accessibility, regional restric ion, paucity of bloodvessels, and above 
all in sensory nerve supply, as to make the operation in question the 
most favorable in general surgery for local anaesthesia." " In strangu- 



Fio. 3 




lated hernia with profound shock and toxemia,*' he says, " this method 
finds an imperative application." He calls attention to the fact that in 
strangulated hernia the vitality of a coil of gut may frequently be de- 
termined if hot saline towels are applied long enough, and while with 
local ansesthesia this may be done for an hour or more, general anses- 
thesia for such length of time, added to the existing shock, might anni- 
hilate all chance of recoverj', placing before the surgeon the alternative 
of resecting or returning the doubtful loop. 
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While personally I have never been convinced of the wisdom of sub- 
stituting local anaesthesia for general antesthesia, in the operation for the 
radical cure of inguinal hernia, Bodine's results certainly show the pos- 
sibility of operating satisfactorily upon such cases by this means. If it 
can be proven that the slight risks of general anresthesia are greater than 
those connected with the much longer duration of operation, if per- 
formed under local ansesthesia, and if the results prove equally good, 
the plea for local ansesthesia will prove a strong one. Bodine's statis- 
tics certainly show that primary wound healing can be obtained equally 
well with local ansesthesia, and thus far the results as regards perma- 
ment cure seem equally good. 

Fio. 4 




Interstitial Hernia. This subject is carefully reviewed by Cumston,' 
of Boston. After a brief historical reference, he divides these cases 
into three groups, the classification usually adopted: 

1. Properitoneal inguinal, situated between the parietal peritoneum 
and the fascia transversalis. 

2. Interstitial inguinal, situated in the layers of the abdominal wall. 

3. Superficial inguinal, found between the superficial fascia and the 
external oblique muscle. 

He calls attention to the fact that this variety of hernia occurs much 
more frequently in the male than in the female; of 115 cases collected 
by Gobell only four were in women. Out of 11 cases of interstitial 
hernia collected up to the year 1900, he states that not one was observed 
in the female. Cumston believes that Auvray was the first to record a 
case of interstitial hernia in the female in 1900. Cumston states that 
the second case, operated upon by Helferich, was reported by Miiller in 

* Annals of Sui^ery, March, 1905. 
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1901, and a third case by Fredet in the same year. Two further cases 
were related by Brunco in his thesis. 

Curaston has overlooked the case of properitoneal hernia in the 
female published by myself nine years prior to the case of Auvray.^ In 
this report I described a case of properitoneal epiplocele with much 
serous effusion in an hour-glass sac, resembling a cystic tumor of the 
abdominal wall. Operation disclosed a sac containing several ounces 
of clear fluid extending down into the right labium. Above this sac 
and connected with it by means of a small lumen was another sac, 
containing a mass of thickened omentum, the size of a fist. "The 
position of the hernial sac was apparently between the transversal is 
fascia and the overlying muscles." 

In regard to the etiology of properitoneal hernia in the female, the 
explanation offered by Dr. Bull and myself in our article in Dennis' 
System of Surgery, that hydrocele in the canal of Nuck in the female 
may be an etiological factor, is referred to by Cumston. He says that 
while it may be possible, as far as he is aware, no such case has been 
reported. The case which I have just referred to is one directly in 
[Kjint. Here there was present a large hydrocele of the canal of Nuck 
which offered exactly the same resistance to the downward progress of 
the hernia as does the undescended testis in the male. To our minds 
it was the direct causative factor in the production of the pro-peritoneal 
hernia. 

Cumston himself reports a case of interstitial hernia in a girl nine 
years of age, operated upon in August, 1904. 

The Radical Core of Femoral Hernia, with a report of results of 110 
operations by a single method, is discussed by De Garmo.' This, I 
believe, is the largest number of operations for femoral hernia yet re- 
ported by a single operator, with results that have never been equalled. 
The accompanying cuts show the main features of the operation, which 
consists in an incision two to three inches long, parallel with and to the 
inner side of the femoral vessels (Fig. 5). Careful removal of the sub- 
peritoneal fat that usually surrounds the sac; high ligation of sac; 
closing of femoral canal by four interrupted sutures of kangaroo tendon 
placed as shown by the diagrams. These sutures being Poupart's liga- 
ment or the roof of the canal into approximation with the pectineal 
muscle and fascia. He uses a blunt, curved needle, similar to an 
aneurysm needle in closing the femoral opening. The essential features 
of this operation are almost identical with those of Bassini's method. 



* A Clinical Rejiort of Operative Sivjfery in the Service of Dr. Wm. T. BuU at the 
New York Hospital, New York Medical Journal, April 18 to August 29, 1891. 
' Annals of Surgery, August, 1905. 
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although De Garmo's method is somewhat simpler, inasmuch as he 
uses only two to four sutures, where Bassini uses seven. 

De Grarmo's 110 operations were performed in 99 patients, 83 female 
and 16 male. The youngest patient was eight years and the oldest 
eighty-one years old. Four were under ten years of age; 6 between ten 
and twenty; 18 between twenty and thirty; 34 between thirty and forty; 
15 between forty and fifty; 11 between fifty and sixty; 5 between sixty 
and seventy; 5 between seventy and eighty; 1 over eighty years. 

Fig. 5 




A, Bhowing small pocket by side of femoral vessels where hernia usually protrudes, 
breaking down Gimbemat's ligament and forming an elongated, triangular opening. 
The top of this triangle is Poupart's ligament, the floor the tissues covering the ramus of 
the pubes, its base the femoral vessels, and its point the spine of the pubes. (Gray. ) 



The only death that occurred was that of an old woman, seventy- 
eight years of age, in whom the operation was done for strangulation. 
A recurrence was observed in only one case, and was apparently brought 
on by violent vomiting three weeks after operation. A second operation 
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was perfonned eight months later, and the patient has now remained 
well over three years. De Garmo states that in one other case in 
which a recurrence was supposed to have taken place, the second oper- 
ation revealed the fact that the protrusion was subperitoneal fat which 
had slipped under Poupart's ligament, but no hernial sac had formed. 
In another case bclievol 'to be identical with the one just related, a 
woman thirty-five years of age, a small swelling appeared in the femoral 

Fig. 6 




Showing protrusion under Poupart's ligament. The femoral vessels are to the outer 
side of tlie sac. The sac should have been shown with smaller neck. 



region nine months after operation. A light truss was applied and 
worn for one year. She has now been five years without support, and 
no protrusion has been noticed. 
The results obtained by De Garmo with a method so simple and 
* easily performed, confirms the opinion I have so frequently expressed, 
that the difficult and complicated operations requiring osteoplastic flaps 
or bone sutures, are rarely, if ever, called for in the cure of femoral 
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hernia. The operation which I have used in the majority of my own 
cases is that of a single purse-string suture of the femoral canal, with 
kangaroo tendon. This method I have used in ninety of my cases, 
operated upon during the last fourteen years, without a single relapse. 
The method of Bassini, which is very similar to De Garmo's, I have 
used in 16 cases, and one case which I have considered a relapse, bears 
a striking resemblance to the case described by De Garmo, in which a 

Fio. 7 




Sac forciblj drawn down while being ligated and cut away. This after examining its 
interior to see that no adhesions exist 

slight bul^ng occurred some months after operation, which, after 
wearing a truss for about a year, has remained well for seven years. 
The method of De Garmo and the one used by myself (purse-string 
suture) accomplish the same object in slightly different ways, and it is 
probably a matter of little moment whether the opening be closed by a 
single purse-string suture or by three or four interrupted sutures. The 
advantage of the purse-string suture is that it is more quickly applied 
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and seeras to give equally satisfactory results. I always use an ordinary 
curved Hagedorn needle without a holder, although in going through 
the fascia lata overlying the femoral vein, a sharp needle must be used 
with the utmost care. A blunt needle would certainlv be safer in the 
hands of one not familiar with the operation. Neither De Garmo nor 
myself has seen any evidence of undue pressure upon the femoral vein. 

Fig. 8 




Showing sutures of kangaroo tendon passing through Poupart's ligament above and 
through all tissues to periosteum of ramus of pubes. 

For l)e Garmo's first twenty-two operations braided silk was used in 
closing the opening; in three, silkworm gut, but in the last eighty-five 
cases, since November, 1896, kangaroo tendon has been used exclu- 
sively. De Garmo believes that at the present time kangaroo tendon 
approaches more nearly than any other the ideal suture for this pur- 
pose, in which opinion I heartily concur. Kangaroo tendon has been 
used in my entire series of cases since 1890. 
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Another operation for the radical cure of femoral hernia has recently 
been described by Polya.' The same is regarded, however, as suitable 
only in cases in which the sac is very large and the crural opening very 
wide. It has been performed with very satigfactoiy results in two 
cases. It consists in exposure of the upper part of the sartorius and of 
complete transverse division of this muscle at the junction of its upper 

Fio. 9 




Showing depression of Poupart's ligament to ramus of pubes by sutures tied down. 



and middle thirds, the upper third being then turned inward, and its 
lower cut end inserted into the large crural canal, where it is securely 
fixed by deep sutures. This displaced portion of muscle is covered by 
a flap of deep fascia. Post mortem examination of the seat of operation 
in a patient who died four weeks after the same, it is stated, showed 
very close adhesion between the muscle and the crural canal and ring. 
Relapse in consequence of atrophy and yielding of the flap of sartorius 

» Zentralbl. f. Chir., No 18, 1905. 
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is declared unlikely to occur, as the bloodvessels and nerves distributed 
to this muscle enter at its upper third, and so render this portion a 
very suitable flap for plastic purposes. 

J. H. NicoU, of Glasgow,^ Scotland, describes a method for the 
radical cure of severe femoral and inguinal hernia. Its main features 
are given as follows: (a) The employment of the sac to form an intra- 
abdominal buttress over the internal aspect of the hernial opening or 
ring; (6) tjhe use of the pubic ramus as a point d'appui in the process 
of closure of the hernial canal, and (c) the additional security of 

Fig. 10 




Sac emptied, detached from surrounding parts, including internal aspect of abdominal 
wall for one inch around femoral ring; split longitudinally, and one-half incised for 
passage of the other. 



closure obtained by the superposition on the bone sutures of a plane 
of fascial sutures. 

The application of thb method to femoral hernia whs described in 
the British Medical Journal, November 8, 1902, with a modification 
published in the Scottish Medical and Surgical Journal, December, 
1903. Its employment in inguinal hernia was described briefly in 1905. 

Nicoll states that in ordinary cases the method gives results as good, 
but no better, than many of the methods in use, but in severe cases 
with large hernial aperture of atrophy of thp muscles, a much higher 

' Annals of Surgery, January, 1906. 
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degree of security is obtained. The method originally designed for 
severe cases of femoral hernia he now uses in all cases, while in inguinal 
hernia he lias as yet used it only in the very bad cases. The technique 
of the operation for femoral hernia he describes as follows : 

(a) Obliteration of the sac, also of the peritoneal depression over the 
abdominal aspect of the ring, and the substitution of a buttress over 
the internal aspect of the ring: 

1. Incise skin in vertical or transverse direction, expose sac and clear 
it from surrounding tissues. 

Fi«. 11 




Sac rendj for reduction, with halves interlocked. (The Bitiiation of tie aperture in 
the sac in Figs. 10 and 11 and the ralative positions of the two halves of the sac in Fig. 
11 are not, in the interests of setnidiagrammatic clearness in the drawings^ quite those of 
actual practice.) 

2. Open sac in its middle line and clear of contents. 

3. Separate it from parts surrounding its neck, including the trans- 
versalis and the iliac fascia; for one inch around the abdominal aspect 
of the ring. 

4. Bisect the sac longitudinally from fundus to neck (Fig. 10). 

5. Make an aperture in one half near the neck (Fig. 10). 

6. Interlock the halves by putting the other through the aperture 
(Fig. 11). In certain cases it lies better if previously twisted one half- 
turn on its longitudinal axis. 

3 
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7. Reduce the whole sac through the femoral ring into the extra- 
peritoneal space previously cleared for it by detaxihing its neck from the 
abdominal aspect of the ring. The sac thus lies bunched up within the 
abdomen, between the peritoneum and the transversalis and iliac fasciae 
over the internal aperture of the femoral canal. (Where the sac is 
unnecessarily large, part of it may be cut away before reducing it 
through the canal.) 

Fig. 12 



'^^^//y 



Closure of ring ; drilling of bone; looped catgut suture passed through first drill-hole. 

(6) Closure of the femoral ring: 

1. Carry an incision (bone-deep) from the femoral vein along the 
pubic ramus to the region of the pubic spine. This divides the pubic 
portion of the fascia lata, the origin of the pectineus, and the peri- 
osteum. Its length will depend on the extent to which the femoral 
vein has been displaced outward by the presence of the hernia, and 
will vary from one to one and one-half inch. 

2. Detach the periosteum to a limited extent and retract it. 

3. Drill the bone near its upper edge in two places one-half inch to 
one inch apart. 

4. Pass through one of the apertures a loop of stout catgut, or other 
absorbable ligature (Fig. 12). Tliis, the author states, is most easily 



THE RADICAL CURE OF FEMORAL HERNIA 



35 



passed by threading it in the eye of the bone-drill or in the eye of an 
ordinary surgical probe. He employs a special probe for the purpose, 
in which the eye is small and placed very near the extremity of the 
handle (Fig. 13). 

5. Divide the loop of ligature. Thread one end in a large curved 
surgical needle and pass it as a mattress suture through Poupart's liga- 
ment. Unthread it from the needle (Fig. 13). Repeat this with the 
second end, carrying it through Poupart's ligament at a higher level 
(Fig. 13), avoiding the deep epigastric artery to the outer side, and, in 
male patients, the spermatic cord above. (In very large herniee the 

Fig. 13 




Closure of ring; placing of the loops in Poupart's ligament, and return of the ends 
through second drill-hole. (One loop tied loosely to indicate action in pulling Poupart's 
ligament down to posterosuperior aspect of ramus of os pubis. ) 

loops, instead of being placed the one directly over the level of the 
other, may be made to diverge in the ligament, so as to ** gather in " 
the margin of the aperture.) 

6. By means of the probe (into the eye of which the ends are 
threaded) withdraw both ligatures through the second drill-hole in the 
bone (Fig. 13). It is here that the special probe is of particular 
advantage. 

7. Tie the ends of each loop separately over the front of the bone, 
hus bringing Poupart's ligament down to the posterosuperior surface, 
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of the bone and fixing it firmly in contact with that surface, constituting 
what is in effect an extension outward of Gimbernat's ligament, and 
absolutely closing the femoral ring to whatever extent may be desired, 
due regard being paid to the amenity of the femoral vein. The degree 
of occlusion is regulated by the position of the sutures in Poupart's 
ligament, but not by the tension with which they are tied. This latter 
does not vary, the knots being tied in all cases firmly to bring the liga- 
ment into contact with the bone (Figs. 13 and 14). 

8. To make the closure doubly secure, complete the operation by 
uniting, by interrupted catgut sutures, the detached margin of the 

Fig. 14 




Closure of ring ; bone sutures tied ; completion of closure bj suture of fascia lata and 
pectineus to the fixed Poupart's ligament. « 

pectineal origin and the pubic portion of the fascia lata to the 
** anchored" Poupart's ligament (Fig. 14). 

NicoU states that the absence of all sutures in the sac has three 
advantages: The saving of time; avoidance of the risk of strangulation 
and consequent sloughing of the sac; the facility with which the entire 
sac may be placed with'n the abdomen. 

Personally, I do not believe that there is any hernia, either femoral 
or inguinal, in wliich the retention of the sac is of advantage in effect- 
ing a radical cure. When treated by the older method of Macewen, it 
not infrequently sloughed, thereby greatly increasing the chances of a 
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relapse, and when used after the manner of Kocher, the results are in 
no way superior to those obtained with Bassini's operation in which the 
sac is always removed on a level with the peritoneal cavity. 

The chief original feature of NicolPs operation is the method of clos- 
ing the femoral canal. While in some ways it resembles Roux's oper- 
ation for femoral hernia, Nicoll developed it entirely independently, and 
practised it before Roux's operation was brought out. In Iloux's 
operation a metal foreign body, which in some cases may have to be 
withdrawn, at the risk of detaching the ligament from the bone. 
Nicoll accomplishes the same result by two mattress loops, or by making 
them diverge in Poupart's ligament, it is easy to effectually close the 
largest femoral ring without exerting pressure upon the femoral vein. 

The technique of this method when employed in severe cases of 
inguinal hernia consists in 

(a) Obliteration of the sac and formation of an intra-abdominal 
buttress, the sac being treated the same as described for femoral hernia, 
and finally placed over the internal aspect of the internal ring as a pad 
resting between the parietal peritoneum and the fascia transversalis. 

(6) Closure of the inguinal canal. 

1. With blunt retractors pull the spermatic cord (or round ligament) 
upward and Poupart's ligament downward. 

2. Carry an incision along the superior aspect of the pubic ramus. 
This divides the iliac fascia, the origin of the pectineus, and the 
periosteum. 

3. Slightly detach both margins of the periosteal wound. 

4. Drill the bone near its upper, margin, in two places, one-half to 
one inch apart. The drill-holes are situated somewhere between the 
pubic spine and the femoral sheath, their exact position varying with 
the shape and size of the hernial aperture. 

Treatment of Undescended Testis. Temporary fixation of the testis to 
the thigh is an operation recommended by Keetley^ for cases of unde- 
scended testis. The main incbion is made over the inguinal 
canal and the external ring. Two other skin incisions are made 
in the great majority of cases, one one and one-quarter inches 
long at the bottom of the scrotum, and the other the same 
size in the upper and inner part of the thigh adjacent to the 
scrotal incision. Before cutting the scrotal incision a bed should be 
made with the finger in the scrotum to receive the testis and the scrotal 
incision should divide all the structures down to this bed. A blunt 
instrument, or a piece of gauze, should be passed through this scrotal 
aperture immediately, or its different layers will cease to be opposite 

> Lancet, July 29, 1905. 
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one another. The thigh incision should expose the fascia lata. The 
testicle and the cord having been thoroughly freed from everything but 
the musculofibrous bands forming the gubemaculum, the latter is 
divided as far away as possible from the testicle. A pair of forceps is 
then passed from below upward through the hole in the scrotum and 
the gubemaculum is seized by it and pulled right through the scrotum 
till it can be seen through the hole in the skin of the scrotum. At the 
same time the tunica vaginalis testis should be pulled down into the 
scrotum, though it is not absolutely necessary to keep the testis in its 
serous^bag. The posterior borders of the apertures in the skin of the 
scrotum and thigh are next united by a continuous silkworm-gut suture 
left long at both ends. Then the gubemaculum testis is . sutured with 
strong catgut to the fascia lata of the thigh; and, lastly, the original 



Fig. 15 




From a young man who had beeu operated on two yeum before for undescended testis 
and right inguinal congenital hernia. Being perfectly comfortable he did not wish the 
testis to be separated from the thigh. 



silkworm-gut suture is used to complete the union of the skin apertures 
in tlie scrotum and the thigh to one another. For the hernia, which 
usually accompanies undescended testis, Keetley nearly always does a 
Bassini operation. 

The right side was affected in twelve of Keetley 's cases; the left in 
two; both sides in five; not stated in six. The presence of a hernia was 
noted in ten, but an unobliterated tunica vaginalis in the inguinal canal 
was present in nearly all the rest. The testis may, after a number of 
weeks, be freed from the thigh under local aneesthesia. Keetley states 
that he leaves the testis attached to the thigh for five months. It is 
rare to find a patient who feels any discomfort. The patient from 
which the illustration is taken was operated upon two years ago and 
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feels no discomfort, although the testis has never been freed from the 
thigh, and Keetley states that he has several such patients. 

Keetley's opinion that any surgeon practically acquainted with his plan 
would never afterward resort to any other may well be doubted. By 
the simpler method advocated by Bevan, by which a very large number 
of cases have been operated upon, both by Bevan and other surgeons, 
the testis cannot only be placed in the scrotum, but the cord can be 
lengthened and freed from all tension, so that it will permanently re- 
main in the scrotum without any of the various methods of orchidopexy 

Fig. 16 




Formation of flap. 

or the more complicated method advocated by Keetley. If quite as 
good results can be obtained by the simpler method, I see no reason 
for adopting the complicated one. 

A new method of Orchidopexy for Undescended Testicle has recently 
been published by Carl Beck/ of New York. Beck says that "Reten- 
tion of the testicle is a very frequent condition and deserves much 
greater attention than it generally receives; its dangers, such as fatty or 
fibromatous degeneration, as well as its tendency to inflammation, 
intumescence and strangulation, being considerably underrated. Its 
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great tendency to malignancy is illustrated by the cases of Kocher" and 
a number of other surgeons. 

As regards the frequency of this complication, our statistics at the 
Hospital for Ruptured and Crippled show that undescended testis is 
found about once in every sixty cases of inguinual hernia in the male. 

I believe tliat its dangers, both as regards inflammation and malig- 
nant degeneration, have been greatly overestimated. During the past 
sixteen years about eight hundred cases of undescended testis have 
been observed at the Hospital for Ruptured and Crippled, and yet there 
has been no example of either inflammation or strangulation; neither 

Fig. 17 




Testicle held down by inserting (lap. 

has a single case of sarcoma or malignant degeneration of the unde- 
scended testis been observed during this period. The elaborate paper 
of W. McAdam Eccles on '* The Imperfectly Descended Testis"' con- 
firms this opinion, not a single case of sarcoma of an undescended testis 
having been observed in 48^000 cases of hernia. 

Yet that it does occasionally occur there is plenty of evidence. I 
have personally observed two cases, outside of the Hospital for Ruptured 
and Crippled, with sarcoma of the undescended testis. 

The chief features of the operation offered by Beck consist in dissect- 
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ing a flap from the outer margin of the inguinal ring downward, which 
is turned in such a manner that it can be attached to the opposite layer 
in semilunar shape (Fig. 16). Beck states that this band surrounds 
the testicle like a necktie, the testicle being retained as in a buttonhole. 
Personally, I believe that the operation advocated by Bevan,* of 
Chicago, two years ago, will give most satisfactory results in the treat- 
ment of this condition. If we carry out the main principles of Bevan's 
operation, namely, thorough freeing of the testis and cord well beyond 
the internal ring from all its attachments in the region of ihe external 
ring, it will be found, in most cases, to easily rest in the scrotum with- 

FiG. 18 




Scrotum conlainiDg the right testicle, the nndeBoended testicle in the left inguinal region. 



out any tendency to retraction, and hence there is little need for any- 
thing more than careful closure of the canal, particularly the external 
ring. Beck's method, however, is an ingenious procedure of furnishing 
additional security against retraction. 

The Radical Treatment of Hernia in Children is discussed by E. Scott 
Carmichflel/ of Edinburgh. He describes with considerable detail 
his experience derived from a series of 152 consecutive operations for 
the radical cure of hernia in children. The ages of the children ranged 
as follows: of males, 44 were under the age of one year; 67 between 
one and five; 22 over five years of age. Nineteen radical operations 

' Journal of the American Medical Association, September 19, 1903, p. 718. 
» British Medical Journal, February 3, 1906, p. 254. 
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were perfonned for the cure of inguinal hernia in the female. Car- 
michael, like Stiles/ of Edinburgh, who operated upon children below 
one year in 26 per cent, of his 360 cases reported, advises operation in 
very young children. He states that in children brought to the out* 
patient department within a week or two of birth, it has been custom- 
ary to delay operation until the fourth, fifth or eighth month, for two 
reasons: (1) to enable the child to get a start in its feeding, especially 
if breast-fed, before admitting it to the hospital and weaning it; (2) be- 
cause in seventy-five cases it was found to be advisable to circumcise it in 
order to facilitate the after-treatment; the skin of the infant after four 
months becomes harder and less liable to excoriation. He states that 
the age of choice for operation if a child is found at birth to be the 
subject of a hernia, and is at the same time healthy, may be set down 
at from four to eight months, before the appearance of the first denti- 
tion. 

The reason he gives that a still larger percentage was not operated 
upon before the first year was that many of the children were not 
brought to the hospital until after that age. Thirty-three per cent, in 
males were operated upon under one year; fifty per cent, between one 
to five years, and seventeen per cent, over five years. Six cases were 
strangulated; five in children under the age of one year, the youngest 
being two weeks old, and in every one of these cases the hernia oc- 
curred on the right side. 

As regards this position taken by Stiles and Carmichael, recommend- 
ing operation in young infants, I l)elieve that much more can be said 
against it than in favor of it. I think both writers have minimized the 
risks of operating upon such young children, and also fail to appre- 
ciate the fact that a very large percentage of these cases may be cured 
by mechanical treatment. While Carmichael has no deaths in the non- 
strangulated cases. Stiles reported five deaths in 360 operations, a much 
higher death-rate than should obtain in cases operated upon after the 
age of four years. As I said a year ago, high authorities believe that 90 
per cent, of children under the age of three years can be cured by truss. 
While, personally, I would not place the estimate quite so high, I believe 
that more than half of the cases under the age of three years are cured 
by truss and a much higher percentage under the age of one year. The 
risk of strangulation, which is admittedly greater in cases under the age 
of two years than after that age, must be considered, but to my mind 
such risk is more than offset by the higher mortality that would 
follow the practice of operating upon all cases under two years of age. 

At the Hospital for Ruptured and Crippled we have operated upon 

' See Progressive Medicine, June, 1905. 
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1700 children for the radical cure of hernia, their ages ranging between 
four and fourteen years. Of these cases only fourteen cases were 
strangulated, all of which were operated upon without mortality. Eight 
of these cases were under the age of two years. 

These statistics show, in the first place, that strangulation is exceed- 
ingly rare under the age of two years; and in the second place, that 
when it does occur, there is a strong probability of our being able to 
successfully treat the condition by operation. 

At the Out-patient Department of the Hospital for Ruptured and 
Crippled we treat about a thousand cases of hernia in children each 
year. In the great majority of the cases the hernia can be held in 
place without much diflScully by means of a well-fitting truss. If 50 
to 75 per cent, of such cases can be cured by means of a truss, it would 
seem inadvisable to subject all these cases to an operation attended 
with a certain amount of risk. 

Carmichael discusses at some length the various types of hernial sacs 
found in children. He states that of forty-four cases operated upon 
under the age of one year, the majority were seen within the first two 
months after birth, and he believes it extremely probable that in most 
of these cases the hernial sac was of congenital origin, and yet in these 
forty^our cases the sac was of the funicular variety in thirty-nine, 
while in only five was there a conmiunication with the tunica vaginalis 
testis. A complete vaginal sac was found in only seven cases out of 
one hundred and thirty-three radical cures in male children. While 
most of the writers upon hernia describe a congenital hernia as one in 
which the sac communicates with the tunica vaginalis testis, I believe 
with Carmichael, that in many of the cases of the funicular variety the 
sac is of congenital or prenatal origin; yet there seems good reason to 
retain the older classification, inasmuch as we have no known method 
of distinguishing between a congenital and an acquired funicular sac. 
The frequency ^ith which the caecum and appendix are found in the 
hernial sac in young children is emphasized by Carmichael's statistics. 
In nine cases the caecum and appendix were found in the sac; in three 
cases the bladder; in one the sigmoid flexure. The vermiform appendix 
was removed in seven cases. 

It is somewhat remarkable that three cases of hernia of the bladder 
should have been found in one hundred and fifty-two cases. Carmichael 
states, however, that only one case could really be considered a true 
hernia of the bladder, as in the other cases it required more or less 
artificial manipulation during operation to bring the bladder into view. 

At the Hospital for Ruptured and Crippled, in upward of 1700 
cases, we have found the bladder but once in the hernial sac. 

In eight of Carmichael's cases an encysted hydrocele of the cord was 
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complicated with a hernia. Carmichael states that it b always welU 
when an encysted hydrocele is present, to take it for granted that a 
hernial sac is present above it. , 

I think exception could be taken to this statement We have a large 
number of encysted hydroceles of the cord at the Hospital for Ruptured 
and Crippled each year, nearly all of which disappear under external 
application of iodine or guaiacol. It has been found exceedingly rare 
for a hernia to develop in such cases. In a very few cases, perhaps 
three or four, we have seen a large encysted hydrocele of the cord grad- 
ually increase in size, get more and more tense, extend upward, until 
it finally communicated with the abdominal cavity. Probably in these 
cases there was originally a congenital funicular sac which had been 
closed near its upper end, and later a collection of fluid occurred in the 
lower portion. Tuberculosis of the sac was seen in four cases; the ovary 
and Fallopian tube were found in one case. 

In discussing the origin of inguinal hernia in the female, Carmichael 
states that while Puech considers such inguinal hernia to be always due 
to a shortening of the round ligament, Lockwood believes the condition 
to be due to an abnormally long mesentery. 

From my own experience, covering upward of three hundred opera- 
tions for inguinal hernia in the female, I do not believe that either of 
the causes mentioned account for the condition. In none of my own 
cases was there any noticeable shortening of the round ligament, nor 
was there anything to justify one in assuming the presence of an ab- 
normally long mesentery. The exceedingly intimate connection between 
the parietal peritoneum and the round ligament, which is seen in prac- 
tically all cases, is to my mind a strong indication that in the majority 
of inguinal hemise in the female we have a congenital funicular process 
of peritoneum, communicating with the abdominal cavity and inviting 
the formation of a hernia whenever the exciting cause arises. 

A very serious condition rarely observed is that df torsion of the 
pedicle of the adnexa contained in the sac of an inguinal hernia in young 
children. Dainianos^ describes sixteen such cases, including one of his 
own, and adds five in which the pedicle was presumably incarcerated. 

Damianos believes with Heegard that there is no "congenital" 
ovarioinguinal hernia, the latter claiming that while the sac in an 
inguinal hernia may be congenital, the contents never are. Damianos 
further holds that there is absolutely no analogy between the descent 
of the testicle through the inguinal canal and the eventration of the 
ovary into the sac of an inguinal hernia, the former being a retroperi- 
toneal — the ovary an intra-abdominal organ with a free mesentery. 

' Deatsche Zeitschrift f. Chir., November, 1905, vol. Ixzz., Nos. 3 and 4. 
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As regards the etiology of torsion of the pedicle in adnexoinguinal 
hernia, Damianos bases his explanation upon Payr's theory, according 
to which, in small, pedunculated tumors with a comparatively thick and 
long pedicle, torsion may be produced as a result of " internal mechan- 
ical causes," namely, through the vascular system of the pedicle. 

From the reports of Damianos it appears that torsion of the pedicle 
in adnexoinguinal hernia usually occurs during the first or early in the 
second year of life. There were only two exceptions to this rule in 
the sixteen cases reported, one of these being three, the other five years 
old. This is readily explained, he adds, by the fact that during the 
first or second year of life the ovary descends from the large into the 
small pelvis, its proximity to the abdominal inguinal ring ceases, and 
the chances of its entering a hernial sac decrease. 

Damianos appends a table which shows that operation was per- 
formed within twenty-four hours after the symptoms of torsion set in, 
twice; within forty-eight hours, twice; between the third and fifth day 
five times; eight days later, in three cases; two to three weeks after- 
ward, twice. 

The adnexa were removed in all but one instance. All cases 
recovered. 

While at the Hospital for Ruptured and Crippled, in about 300 cases 
of inguinal hernia in the female in children, we have observed several 
cases where the tube and ovary were present, in the inguinal canal we 
have seen no case of torsion of the adnexa. 

H0mia of the Female Pelvic Organs. Frank T. Andrews,^ of Chicago, 
contributed a very valuable paper on hernia of the female pelvic 
organs, covering 366 collected cases, including a full report of four 
cases of hernia of the tube without the ovary, two of which are his 
own. Tabulating the cases, he found: 46 hernia of tube without 
ovary; 80 hernia of ovary and tube; 267 hernia of ovary without tube 
(or latter not mentioned); 43 hernia of non-gravid uterus; 30 hernia 
of pregnant uterus. 

The four cases reported by Andrews are briefly as follows: 

Case I. The patient, a woman, aged fifty-six years, had first noticed 
a small tumor in the groin fourteen years ago, after doing some heavy 
lifting while eight months' pregnant. The tumor was easily reduced 
and caused no further trouble until one and a half years ago, when it 
reappeared and was reduced with difliculty. Several attacks followed, 
each accompanied with increasing pain and vomiting, until in May, 
1905, the tumor had become irreducible. Operation was performed at 
the Cook County Hospital, and the sac was found to contain a portion 

^ Journal of the American Medical Association, November 25, 1905. 
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of dark-colored ileum, a portion of broad ligament, and a loop of 
Fallopian tube, the ovary being situated within the abdominal cavity, 
but firmly pressed against the femoral ring and neck of sac. The tube 
and ovary were replaced, the sac excised, and the wound closed with 
catgut. The patient made an uneventful recovery. 

Case II. Mrs. B. N., aged forty-five years. Family history entirely 
negative as regards hernia. Patient was a full-term child, and bom in 
normal labor. She jumped from a high wall at seven and received a 
hernia in the left groin. Twelve years ago, while lifting a heavy 
weight, she received a hernia in the right groin. She consulted a 
doctor, who treated the hernia by injection, and discharged the patient 
as cured after a week's treatment. The right hernia recurred. 
Andrews first saw the patient in May, 1905, evidently suflfering great 
pain. The hernia had been down four days and she was not able — as 
on former occasions — to reduce it. She had not menstruated for six 
years, a lapse which had never occurred before except in pregnancy. 
Examination showed a firm, round tumor the size of grape fruit, which 
could not be reduced to less than the size of a lemon. Diagnosis was 
made of hernia of the tube and ovary and enterocele in favor of in- 
carcerated epiplocele (inguinal). Operation was advised and the 
patient removed to a hospital. The operation consisted of an incision 
parallel to Poupart's ligament; sac exposed and seen to contain light 
yellow-colored serum, was punctured and serum allowed to escape. 
The sac (peritoneal) was incised and the cyst wall was seen to be con- 
nected with one of the. fimbrice of the tube, all of which were in the 
wound. The fimbric end of the tube amputated. The hernia was 
femoral. The result was ideal, the patient leaving the hospital fifteen 
days after operation. 

Case III. Mrs. K., aged fifty-two years, had had an inguinal hernia 
for sixteen years, caused by carrying pails of water. Operation 
revealed the usual condition of adhesion on both sides, except that the 
right tube led in a straight line to the hernia. About half of the tube 
was adherent, together with omentum in the hernial sac. The inter- 
nal inguinal ring was patulous and a loop of bowel apparently slipped 
in and out of the sac readily. Removal of appendages and repair of 
hernia was done, followed by a normal recovery. 

Case IV. Mrs. W., aged twenty-three years; first child born in 
March, 1905, since which time there has been great pain and tenderness 
in the inguinal region, where a tumor gradually developed. Diagnosis: 
pelvic al>scess due to rupture of right pyosalpinx with adhesions to 
anterior abdominal wall. An incision four inches long was made in 
the median line. The pelvic organs on the right side were matted 
together and covered by adherent omentum and intestine. After 
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separating the omentum and bowel from the mass, the uterus could be 
seen drawn to the right. After separating some adhesions and drawing 
the uterus to the left, it was discovered that the right tube and ovary 
had been severed at the uterine horn. After a careful cleansing, an 
incision was made through the skin into the hernial abscess, and gauze 
drain inserted. • Another drain was inserted in median incision and the 
remainder of the wound closed. The patient made an uninterrupted 
recovery. 

Andrews further gives a brief resume of the forty-six cases of hernia 
of the tube without hernia of the ovary, twenty-seven of which were 
inguinal, fourteen femoral, two obturator, and three not stated. 

An analysis of the inguinal hemios shows eleven to have been 
acquired, twelve congenital, and three not stated. The ages of the 
patients ranged between birth and forty-six years. One was a double 
hernia. Seventeen of the twenty-seven inguinal herniae recovered after 
operation; three died; in five the hernia was found postmortem, and 
in two the result is not stated. 

The tube alone was found to be the contents of the sac in twenty- 
three cases; tube and intestine in two; tube and omentum and tube 
and part of bladder in one each. In eleven cases the sac contained 
fluid. 

Of the femoral hernias ten were acquired ; one congenital, three not 
stated; ten recovered after operation; two died; one was found post- 
mortem, and one not stated. How it can be determined whether a 
femoral hernia or an inguinal hernia in the female is congenital or 
acquired I do not know. 

The tube alone was contained in the sac eleven times, tube and 
omentum once; tube and epiploon once; tube and part of bladder 
once. In seven cases the sac contained fluid. The ages of these 
patients ranged between thirty-six and seventy years. 

The two cases of obturator hernia occurred in patients seventy-three 
and seventy-eight years of age; the heniia was found postmortem and 
the sac contained the tube in both cases. 

Andrews states that hernia of the Fallopian tube, without the ovary 
has been found to constitute about ten per cent, of the published cases 
of hernia of the pelvic organs. 

Hydrocele in the Female. Halstead and Clark/ of Chicago, report a 
case of this condition. The patient was admitted to the hospital on 
a diagnosis of strangulated hernia. The fact that it was not a hernia 
was not recognized until she was anaesthetized. A tumor a little 
laiger than an egg, oblong in shape, was found in the right inguinal. 

* Annals of Surgery for May, 1905. 
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region. It was irreducible, tense, elastic, and very tender. On opening 
the tumor one and one-half ounces of pale, straw-colored fluid was 
removed. The sac was freed from the surrounding tissue and from the 
round ligament with which it was intimately connected, ligated at its 
highest point and removed. The wound was closed as in the ordinary 
Bassini operation for hernia. The sac was bilocular, being divided by 
the internal abdominal ring into an upper and lower sac. The upper 
sac lay entirely within the peritoneal cavity. The patient stated that 
the tumor could be reduced up to within a week prior to the operation. 
There had probably been a communication between the lower and 
upper sacs, so that the fluid could be made to enter the upper sac, 
which was continuous with the peritoneal cavity. 

The writers refer rather briefly to the literature of hydrocele in the 
female, giving five varieties as described by Rignoli, and quote the results 
of the investigations of Sachs and Niemann upon the female cadaver, 
the former finding a patulous canal of Nuck or funicular process of 
peritoneum in thirty-seven out of one hundred and fifty; the latter in 
twenty-eight out of forty-six. They state that three similar cases are 
reported by Chiari. 

The condition under consideration is by no means as rare as the 
writers assume. Fourteen years ago, in the Annals of Surgery^ July, 
1892, I published a paper upon hydrocele in the female and ref)orted 
fourteen cases personally observed at the Hospital for Ruptured and 
Crippled, together with one previously observed at the New York 
Hospital. Since that time a much larger number have been observed 
and treated at the Hospital for Ruptured and Crippled. At the time 
of my paper Wechselmann* had collected sixty-two cases in the litera- 
ture. To this collection I was able to add thirty, including fourteen 
personal cases. 

Of the sixty-two cases collected by Wechselmann, twenty-two were 
treated by operation, the sac being excised in most cases. There were 
two deaths. The remainder were treated by aspiration, with the 
injection of iodine or some similar substance or by simple incision. 

Of the thirty additional cases that I collected from the literature, 
twelve were treated by operation; eighteen by aspiration or aspiration 
with injection of iodine or carbolic acid. Of the eighteen treated by 
aspiration and injection, nine recurred. 

In the paper referred to I stated : " The common method of aspira- 
tion and injection is not only unscientific, but attended by some risk, 
and I strongly advocate radical operation with excision of the sac." 

» Arch. f. klin. Chir., 1890, Bd. xl, 578, 



SURGERY OF THE ABDOMEN, EXCLUSIVE OF 

HERNIA. 

By EDWARD MILTON FOOTE, M.D. 

THE ABDOMEN IN GENERAL. 

Oontusions of the Abdomen. If the expectant treatment is indefen- 
sible after open wounds of the stomach it is also risky in contusions of 
the abdomen in which there is pain, tenderness, and muscular rigidity. 
J. Y. Brown ^ cites a case in which one might well be puzzled to know 
the outcome without opening the abdomen. A Greek laborer, aged 49, 
was run over by a wagon, the wheels passing across the abdomen. 
Within an hour he was brought to the hospital suffering from shock, 
with signs of internal hemorrhage. No bones were broken, and the 
urine drawn by catheter was free from blood. There was great tender- 
ness and muscular rigidity over the entire abdomen, and pronounced 
dulness in the region of the spleen. Hypodermoclysis and external 
heat were employed. The patient reacted well and for five days gave 
indications of recovery. Meanwhile a tumor was made out in the region 
of the spleen. At the end of five days, there were sudden symptoms 
of internal hemorrhage. The abdomen was opened two hours later. 
The peritoneal cavity was filled with blood from a laceration in the 
spleen. This was tamponed with gauze, and the abdomen flushed 
with hot saline solution, but the patient did not rally from the loss of 
blood. Brown feels certain that prompt surgical intervention would 
have saved this patient. 

Penetrating Wounds of the Abdomen. R. Winslow^ insists that pene- 
trating stab and shot wounds of the abdomen, occurring in civil life, 
should be considered a sufficient cause for operation. This principle, 
he says, has been so fully established that one is no longer obliged to 
apologize for the performance of laparotomy, but is under the necessity 
of defending himself if he fails to give his patient the benefit of an 
operation. He reports a series of 29 cases. In five, no operation was 
performed. The mortality was 80 per cent. The mortality after opera- 
tion, in the remaining 24 cases, was 37.5 per cent. There was perfo- 

^ Joaraal of the American Medical Association, 1905, zliy. p. 702. 
» Ibid., Iv. p. 1048. 
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ration of some hollow viscus in 20 of these cases. The mortality, after 
operation, in these cases alone, was 45 per cent. 

While the above rule of immediate operaticm is pretty generally 
recognized for gmishot wounds of the abdomen in dvfl life, there are 
some who hesitate io open the abdomen after a stab wound, unless 
there is a pretty strong probability that some hollow oigan has been 
opened, or there b smart hemorrhage. Iliis is, of course, a weak posi- 
tion, the only possible excuse for taking it being the fact that a good 
many patients who have been stabbed in the abdomen recover if not 
operated upon. They are for the most part patients without serious hemor- 
rhage, and without complete perforation of a hollow viscus. With- 
out operation they run a fearful risk of seeondaiy perforation of a 
badly wounded stomach or intestine. Two of Winslow's cases were of 
this class. In all he operated upon seven patients with stab wounds 
of the abdomen, with seven recoveries. One case was a remarkable 
one. An Italian, aged twenty-one, was stabbed in the right side and rode 
some distance io a physician's office, canying his intestines in his 
hand: The physician i iiliMjiM}iiihi WIBllMiMiiiiii il the intestines and 
sewed up the sldn, sending^t^^ lroentjB^ JS^g^ miles to a hospital. 
There, 24 hours later, th^^ndomen was opene^ Vid washed free from 
blood and foreign materi J and gfe^^i^ l^h^ pffitnt recovered rapidly. 

Gunshot W'ound of Ub Abdomen. J. lUJen^ reports a case of 
prompt laparotomy for ^ta^dl'WtHMlU u^th^ abdomen which is a 
beautiful illustration of tt hi^ir^i[B rAilT^nnrrt operation will accom- 
plish. The patient was a young Japanese who was shot with a 0.32 
calibre revolver. The abdomen was opened a little less than five 
hours after the accident, and nineteen perforations of the small intestine 
and several others of the mesentery were repaired. One short resec- 
tion of small intestine was necessary. Eventration was unavoidable. 
Hot saline solution was used for cleaning the peritoneum. The patient 
made a prompt recovery, the highest temperature being 100® F., and 
from the fourth day the temperature was normal. The intestines at 
the time of injury were moderately full. 

Pistol Shot Wound of Stomach and Spinal Cord. * In a case of 
this injury reported by J. C. Pegram, Jr.,' the abdomen was promptly 
opened and two wounds • in the stomach closed by purse-string and 
Lembert sutures. A bleeding vessel in the mesocolon was ligated. 
The patient, a woman aged twenty years, in the days following this 
operation developed symptoms of transverse myelitis. Radiographs in 
two diameters showed the bullet, 0.38 calibre, lying in the spinal canal. 
Nineteen days after the shooting the spinal canal was opened from the 

* Medical Record, 1906, vol. Ixviii. p. 817. 
' Annals of Sui^erj, 1905, vol. xlii. p. 83. 
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twelfth dorsal to the second lumbar vertebrae inclusive and the bullet 
removed without difficulty. The spinous processes and long spinous 
ligament of these vertebra were preserved by splitting them longitudi- 
nally and dividing one half of the spinous ligament above the twelfth 
dorsal and the other half below the second lumbar and reflecting these 
flaps before cutting the laminae. At the time of report, six months 
after operation, the paralysis had so far decreased as to permit the 
patient to walk and to retain her urine. 

Fracture of the Pelvis and Rapture of the Internal mac Artery. 
Athanasescu* relates how by a prompt operation he saved the life 
of a patient who was crushed between two casks. The hemorrhage 
infiltrated all the tissues about the internal iliac artery, and was only 
controlled by the ligature of this vessel.- There was also a fracture of 
the OS pubis. Artificial serum was injected to combat the profound 
shock. The patient recovered with slight deformity of the pelvis. 

Gomplications after Laparotomy. Pneumonia. Kellmg' gives as pre- 
disposing factors of pneumonia after laparotomy, age, alcoholism, can- 
cerous cachexia, weakness of the heart, emphysema, long-continued 
dorsal decubitus, and such nervous causes as pain, vasomotor stasis 
and cooling of the body. These patients have a predisposition to pul- 
monary stasis, especially in the right lower lobe. The infective agents 
enter the lungs through (1) the air, (2) the blood, (3) the lymph. 

1. Aspiration pneumonia may result from material drawn into the 
lungs from the mouth or nose, or, after vomiting, from the oesophagus 
or stomach. In case of bronchitis sputum may be aspired {torn one 
part of the lungs to another. This is especially dangerous. 

2. Embolic pneumonia develops from thrombi formed in the veins of 
the stomach, uterus, etc., which are radicles of the vena cava; or in 
tho^e of the retroperitoneal veins which are connected with the mesen- 
tery by lymph channels (suppurative processes and strangulated hernia). 

3. Lymph vessels lead directly through the pleura, so that when the 
lung is oedematous from stasis a pleurisy may become a pneumonia. 
Other lymph vessels which penetrate the diaphram may lead to sepsis, 
hypostasis and lobular inflammation and thrombosis in the lu^gs. 

Infection from the air is more important in laparotomies than in 
other wounds. The way to avoid postoperative pneumonia is to avoid 
infection of the abdominal organs, mesentery and peritoneum. Ex- 
cluding aspiration pneumonia, postoperative pneumonia is more or less 
frequent according to the greater or less frequency of infection. 

Czemy* reported fifty-two cases in 1300 laparotomies. They were more 

» Spitalul, 1905, vol. xxv. p. 80. 

' Verhandlung der deatschen GesellBchaft fur Chirurgie, 1906, Bd. ii., S. 136. 

> Ibid. 
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common in stout persons. Aspiration pneumonias are favored by 
suture of the wound, presumably because the pain in deep breathing 
and coughing leads the patient to avoid expectoration. Of the fifty- 
two cases of pneumonia fourteen followed operations on the biliaiy 
tract, twelve followed resection of the stomach, twelve, after gastroenter- 
ostomy, and two, after operations on the female pelvic organs. 

The limited action of the diaphragm explains the first tliree groupss 
of these cases: possibly the elevated pelvis during operation may ex- 
plain the last group. Thirty-one patients recovered, twenty-one died 
in spite of a clean field of operation. As prophylaxis he advised pre- 
paratory treatment of the mouth, bronchi and careful asepsis. 

Trendelenburg's statistics showed that 5 per cent, of laparotomy 
patients had pneumonia. The figures for individual lesions and opera- 
tions are as follows: Gastrostomies, 3 per cent.; biUary tract, 6.4 per 
cent.; severe contusions, 16 per cent.; appendicitis, 6 per cent.; ex- 
ploratory laparotomy, 4.7 per cent.; female pelvic organs, 2.8 per cent. 
There were in all eighty-five patients, of whom fifty-two, equal to 60 
per cent., died. 

Kausch emphasized the importance of prophylaxis — keeping the 
patient warm by wrapping the extremities, and by hot irrigation and 
emptying the stomach. 

Kronlein reported a pneumonia percentage of 5.6 after laparotomy 
in 1409 cases. One-half of the pneumonic patients died. He believes 
that many cases may be avoided by the most careful attention to de- 
tail, such as those mentioned above, also by using the smallest possible 
quantity of the best anaesthetics. 

BibergeiP recommends the following prophylactic measures: cure of 
the bronchitis before operation; preoperative cleansing and disinfecting 
of the mouth and throat; gastric lavage before operation upon tlie 
stomach or intestines; an empty stomach. During operation the head 
should be kept to one side and mucus allowed to escape outward, and 
chilling of the patient avoided. All solutions should be thoroughly 
warm. After operation the position of the patient should be changed 
frequently, and occasional deep breathing encouraged. 

Phlebitis after Abdominal Operations. Cordier* says that this 
complication occurs in about two per cent, of all abdominal operations. 
This is a surprising statement, but is based on the reports made to 
him by thirty well-known American surgeons. He was able to collect 
records of 232 cases of phlebitis after operation, and in ninety per cent, 
of these cases the left femoral or saphenous vein was affected. The 
anatomical cause for this is not clear. Keen has suggested that the 

1 Arch. f. klin. Chir., 1905, voL Ixxviii. p. 839. 

' Journal American Medical Association) 1905, vol. xlv. p. 1792. 
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passage of the left common iliac vein behind the right common iliac 
arteiy might retard the blood current and thus lead to a thrombosis. 

There was no case of gangrene of the limb among these 232 cases. 
The fatality, as seen by the table below, was also slight; but complete 
recovery was retarded very frequently, and for months many of the 
patients were troubled with poor circulation in the affected extremity. 
Treatment consists in elevation of the limb, moist compresses loosely 
bandaged to the thigh, and the internal administration of cathartics 
and tonics. Massage and manipulations are dangerous in the early 
stage of the affection. 

Cordier found that phlebitis followed the various abdominal opera- 
tions as follows: 

Nephrorrhaphj 9 

Appendicitis, usnallj so-caUed aseptic cases 27 

Cholecystotomj 4 

Oophorectomy 16 

Hysterectomy for fibroids, so-called aseptic cases . . . ^ . 69 

Vaginal operations, various sorts 8 

Alexander's operation 3 

Hernia 4 

Pyoealpinx .... 7 

Pelvic operations, not specified 9 

Abdominal and pelvic, not specified ... ... 56 

Ectopic pregnancy 4 

Vaginal hysterectomy for cancer .... ... 9 

Suspension of nteros 7 

Splenectomy ... 1 

Total . ... ... 232 

The following special features were noted: In 213 cases the left 
saphenous or femoral veins were affected; in 8 cases both left and right 
veins were affected; in 11 cases right veins alone involved; in 182 cases 
proximal part of vein first noticed; in 36 cases distal part of vein first 
noticed; in 166 cases sepsis was not present at time of operation; in 10 
cases pus was present at the time of operation; in a large majority of 
the cases the first symptoms were noted from the tenth to the fifteenth 
day; in 6 cases pleuritic or pulmonary complications were present; in 
3 cases sudden death occurr^. 

In discussing this paper, Thienhaus said that it has been his prac- 
tice for four years past to put in the Trendelenburg position immedi- 
ately after operation any patient whose veins he fears may become 
thrombosed. This position is maintained from eight to fourteen clays. 
He believes that thrombosis can always be avoided in this way. 

Diagnosis and Operative Tedmiqne. The Pieseometer. An instrument 
to measure abdominal rigidity has been devised by T. W. Kilmer.* Its 

" Medical News, 1905, vol. Ixxxvii, p. 1013. 
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use will enable the surgeon io determine with accuracy, and to record 
the resistance offered by the abdominal walL The amount of resistance 
offered by different abdominal walls varies greatly, so that one cannot 
speak of a normal amount of resistance io which all shall be compared. 
It is possible, however, as Kilmer has shown by six months' test of his 
instrument, to say whether a given abdomen is more or less resistant 
than it was at a previous examination. The pieseometer consists of a 
delicately tempered spring, concealed in the handle of the instrument 
(Fig. 19). Thb spring b accurately gauged, so that the number of 

pounds pressure which it requires to press the 
knob-end of the instrument a given distance 
into the abdominal wall, b definitely shown. 
Thb knob b usualiy set at a distance of one- 
half inch from the large disk. In veiy fleshy 
persons it may be necessary to increase the 
distance. The only precaution in using the 
instrument b to see that the knob b set at the 
same distance each time that the instrument b 
employed on the same person. If it b set, for 
example, at half an inch, and it b found on 
successive tests that at first two pounds of 
pressure are required to press the dbk to the 
level of the skin, and later, two and a half 
pounds, and still later, three pounds, the proof 
b conclusive that the resistance of the abdo- 
men b increasing, and that the abdominal 
muscles are becoming more tense. The instru- 
ment should be warm when placed in con- 
tact with the skin. 

Exploratory Incisions. Cumston^ treats of 
this subject, especially its performance in 
cases of suspected malignant disease. He 
says that an " exploratory incision is not to 
be undertaken lightly, but when it is required 
every possible precaution should be taken. 
The operation should be conducted with as much rapidity as 
is consistent with careful manipulation, and loss of blood should 
be carefully controlled. When the abdomen contains malignant 
disease the slightest rough or unskilled handling will cause the 
blood to ooze from many small points which cannot be ligated, 
or, on the other hand, if the growth itself should be lacerated, the 
hemorrhage may really be severe. It should always be recalled to 




Kilmer's pieseometer, one- 
half natural size. 



' St. Paul Medical Journal, Maj, 1905. 
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mind that the blood of soft malignant neoplasms flows through 
channels deprived of any muscular structure in their walls, which, 
consequently, are unable to contract and retract like normal bloodves- 
sels. Then, again, the blood itself is thin and watery, and has little 
tendency to clot, and, for this reason, a fairly good-sized incision is to be 
preferred, so as not to blindly feel around in the abdominal cavity." 

Transverse Incisions. A. E. Rockey* has used the transverse ab- 
dominal incision for over two years almost exclusively, and is more and 
more convinced of its superiority. The natural transverse wrinkles in 
the skin of the abdomen represent the lines of least tension and greatest 
elasticity. Hence incisions made in the skin following these lines 
require fewer and finer sutures, healing is more prompt and there is no 
tendency toward spreading of the scar. The cutaneous incision is made 
through the skin and fat to the aponeurosis of the muscles. The skin 
and fat are then drawn forcibly upward, such dissection as is necessary 
being performed with the finger, or a few snips of the scissors. From 
that point onward, the customary incisions are employed, vertical in the 
linea alba, and through the rectus muscle, intermuscular separation to 
expose the appendix, etc. 

THE PERITONEUM. 

General Peritomtis. The treatmerU of peritonitis was one of the six 
subjects considered by the International Society of Surgery, at its first 
triennial congress held at Brussels, September 18, 1905. About five 
hundred surgeons from all over the world were present. Frederich,' of 
I^ipzig, who opened the discussion, called attention to the fact that peri- 
tonitis is not one disease, but many, and that the prognosis in a given case 
depends largely upon the character of the exciting organism. He recog- 
nizes only one contraindication to operative treatment, namely, the 
existence of symptoms which indicate the paralysis of the bulbar centres 
(cyanosis of the extremities, coldness, imperceptible pulse). The 
antesthesia which he prefers is a little ether and subcutaneous injection 
of small doses of morphine. The patient should be kept warm by 
artificial means during the operation. Evisceration and peritoneal 
lavage he does not advocate, and only performs enterotomy when the 
distension is very great. The postoperative treatment consists in gas- 
tric lavage, early defecation, the injection of large quantities of fluid, 
and the subcutaneous injection of olive oil. 

Krogius, of Helsingsfors, reported upon ninety cases of " generalized 

1 Medical Record, 1905, vol. Ixviii. p. 779. 
» Rev. de Chir., 1905, p. 545. 
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peritonitis starting from the appendix/' which have been operated upon 
at his clinic since 1901. There were 78 per cent of recoveries among 
the thirty-two patients who came to operation in the first thirty-six 
hours; 42 per cent, of recoveries among the thirty-one patients who 
were operated upon between thirty-six and seventy-two hours, and only 
12 per cent, of recoveries among the seventeen patients operated upon 
after three days. He is an advocate of Mikulicz drains variously 
placed, including drains in the lumbar region or in Douglas' pouch. 

I^nnander, of Upsala, said that the intestinal paralysis might be 
combated by numerous enterotomies made during the operation, the 
openings to be straightway closed by suture. His preference, however, 
is for a permanent opening in the caecum or small intestine. He even 
went so far as to say that a paralyzed small intestine should be resected, 
up to a portion measuring a met)*e in length. The remaining ends 
shoulijithen be united by suture and an -enterostomy opening be estab- 
lished as a precaution above the line of anastomosis. 

Treatment op Paralyzed Intestine. K. Dahlgren* believes in 
emptying the paralyzed intestine as thoroughly as possible in operating for 
general peritonitis. He draws a dbtended coil of intestine out of the 
wound and makes a transverse incision half an inch or noore in length 
(1 to 1.6 cm.). 

This is held open by clamps and the adjacent intestine both above 
and below is emptied by " milking" it between the fingers of each hand. 
Theil the next more distant loop is emptied through the same incision, 
and so on till the whole small intestine from duodenum to ileocecal 
valve has been thus treated, and can be readily replaced. He has de- 
signed an instrument fur this " milking," which is a loop spring, on the 
bent end of which are two metallic cylinders. Dahlgren also employs 
gastric lavage, enemata and laxatives by mouth and rectum, and lately 
has seen eneigetic peristalsis excited by the sulphate of atropine given 
hypodermically, using one mgr. (^V grain) in each four or five injections 
if necessary. He reports fifteen patients treated for general peritonitis 
by the above-mentioned operative and medical measures with seven 
recoveries. 

The technique of erUerotomy under these circumstances has been still 
further developed by A. Wolf.' In the article in which he describes it 
he advocates it for ileus and not for peritonitis, but the method of oper- 
ating is applicable in either case. He says that erUerotomy for Uevs is a 
form of treatment that is becoming generally recognized as desirable in 
many cases. If the obstruction is low down, as in volvulus of the sig- 
moid, much of the obstructed fecal material can be washed out through 

' Centralbl. f. Chir., 1905, p. 394. *Ibid., p. 1234. 
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the rectum after the obstruction is relieved. If the obstruction is higher 
up, this method is not of much service, and enterotomy is necessary. 

He proposes a method which preserves asepsis. The loop which is 
chosen for incision may or may not be brought out of the wound. It 
is clamped, an oval purse-string suture is inserted, and a short incision 
made in its centre, through which a large rubber tube is pushed upward 
toward the stomach. 

The suture is drawn tight to prevent leakage. The clamps are re- 
moved from the intestine, and the fluid intestinal contents are expelled 
through the tube into a suitable receptacle. 

An assistant then slowly withdraws the tube and the purse-string 
suture is drawn tight and tied. Additional Lembert sutures are inserted 
if needed. This technique is feasible, even though the loop chosen 
cannot be drawn out of the abdomen. The tube can be utilized before its 
withdrawal for the introduction of fluid nourishment or saline solutions. 

Turning again to the speakers at the Congress we find Lejars, of 
Paris, holding similar views. The most that we can hope to accomplish 
by treatment is to aid in the development of a reaction, which is so 
essential for the defence of the organism. We know that there are many 
varieties of peritonitis, but our knowledge thus far is not sufficient to be 
of much service in treatment. For clinical purposes, therefore, it is 
best to make three classes of peritonitis, dividing the cases into those 
in which the infection is above the omentum, originating from the 
stomach, duodenum or liver; those in which the infection is below the 
omentum, originating most frequently from the appendix, and those in 
which the infection, either ascending or descending, passes from the 
area in which it starts to the other area. Immediate operation is indi- 
cated in all cases of perforation, traumatic or pathologic, of the alimen- 
tary tract, and no less so in cases of ileus, partly on account of the 
impossibility in making an exact differential diagnosis. Operation 
has two objects: the removal of the source of infection, and the disap- 
pearance of the infection itself, which has already spread over the 
serous surfaces to a greater or less extent. There is little difference of 
opinion in regard to the accomplishment of the first object. Lejars 
advocated lavage of the abdomen in cases of widespread peritonitis 
without adhesions. His usual treatment is to employ drains, and 
enterotomy or enterostomy for meteorism; to evacuate the bowels by 
injections of olive oil, or solutions of sulphate of soda; to place the 
patient in Fowler's position. 

McCosh,^ of New York, took a somewhat more conservative view. 
His conclusions in regard to treatment are taken from an article 
published by him two months after the Congress, 

^ Medical News, 1905, vol. Ixxzvii. p. 866. 
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1. No one plan of treatment is applicable for ail cases. 

2. The majority of cases are best treated by operation, but there are 
also many cases in which operation diminishes the chances for recovery. 

3. Undoubted cases of general peritonitis recover without operation. 

4. Rapidity, gentleness and removal of the cause are the most im- 
portant features of the successful operation. 

6. Irrigation with saline solution is generally recommended. All 
chemical and mechanical irritants are to be avoided. 

Fig. 20 



B 


Tfj 


n 




1 ^ 


1 


7 


^^^H^tf "^ 




X. 



Cigarette drains : A and Bj before introduction. A^ and B^, after introduction ; upper 
ends unrolled into the dressing. X, badlj constructed drain, gauze rolled too tight 
and at lower end fringj and projects too far. (McCosh.) 

6. Drainage should be provided, but the drains should be smooth, 
non-adhesive and of small diameter. The cigarette drain is preferred. 

7. Enterostomy is not advocated. 

8. Gauze packing is injurious. 

9. Fowler's position after operation is most advantageous. 

He is an advocate of the cigarette drain, when properly made (Fig. 20). 

E. de Isla, of Madrid, does not believe that all cases should be 

treated by operation. Medical treatment consists in hypodermic in- 
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jections of morphine and atropine, in absolute repose, ice externally 
and subcutaneous or intravenous injections of physiologic serum, to 
which has been added pure oxygen. He injects from 800 grams to 
1 litre (1 quart) of this serum in the buttocks. 

Dudgeon and Sargent reported upon 270 cases of acvie periioniHs 
in which they had studied the bacteria. The bacillus coli is of chief 
importance and is responsible for most of the deaths. Peritonitb, due 
to streptococci, is more uniformly- fatal, but is of rarer occurrence. If 
streptococci are present, peritoneal lavage should be employed, as it 
should if the pyocyaneus is present, as it is in rare instances. If the 
infection is due to the coli bacillus, lavage should never be used, but 
the coils of intestine within view should be wiped with dry gauze. 
This statement is based on the observation of thirty-three cases. 
Twenty patients were treated by evisceration and lavage; and nineteen 
died; while thirteen were treated by sponging with dry gauze and ten 
recovered. Drainage should be used for encysted peritonitis, but not 
for generally diffuse peritonitis. Purgatives should be employed. 
Opium, morphine or other similar drugs paralyze the intestine and re- 
duce phagocytosis and are harmful. 

The indiscriminate use of antitoxic sera in peritonitis, without re- 
gard to the bacteriology of the individual case, is to be deprecated as 
being as useless as it is unscientific. 

In the large majority of cases of acute peritonitis it is the colon 
bacillus which kills the patient. This can at least be determined by 
coverslip preparations and cultures taken at the operation. The hope 
for the future lies, therefore, in the development of multivalent anti- 
bacillus coli serum. There b at present no such serum, but experi- 
menters are endeavoring to produce it. 

In a short paper on general periUmiHs due to perforative appendicitis 
Mayo Robson* advocates free irrigation of the peritoneal cavity dur- 
ing operation, with normal saline solution, and free drainage by large 
rubber tubes enclosing gauze strips. As death is due to toxaemia from 
absorption through the peritoneum, to delay operation is to court dis- 
aster. If operation is performed before a fatal dose of poison has 
been absorbed, the cause may be removed; and the septic material 
washed from the peritoneal cavity. 

When this is done a good percentage of recoveries is to be looked 
for. Should there be serious distention of the intestine and threaten- 
ing paresis, a dilated loop should be brought out of the wound and 
transversely incised. The other loops may then be " milked" of their 
gas and fluid contents by stripping between rubber covered fingers. 

^ British Medical Journal, 1905, vol. ii. p. 15. 
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The opening in the empty intestine is then closed. If paresis is far 
advanced, a drainage tube may be left in the caecum until the latter 
regains its tone. 

Young* has made an attempt to secure for comparison the experi- 
ences, methods and opinions of fifty American surgeons, in order to 
advance our knowledge of actUe diffuse auppurcUive peritonitis. The 
weak points in this method of compilation are apparent to anyone, 
and probably most of all the one who makes actual trial of the 
method. Young received twenty-fire replies to his queries, which 
were: 

1. Do you make it a rule to operate on acute diffuse suppurative 
peritonitis? 

2. If not, what are the contraindications? 

3. On how many cases have you operated, and with what mortality? 

4. What is your method of operation and treatment? 

6. Do you ever refuse to operate, and if so, when and why? 

The answers to questions 1, 2 and 6 showed that the surgeons were 
almost a unit in favor of operation, if the patient was not moribund. 
The mortalities given by the various writers ranged from 4 to 80 per 
cent. In regard to methods of treatment, fifteen expressed themselves 
in favor of irrigation and ten against it. The Fowler position was 
advocated by seventeen. 

Young's conclusions are: 

1. Early operation, the diagnosis being made before shock appears. 
Murphy gives the early symptoms in the following order: pain, nausea 
and vomiting, localized tenderness, circumscribed flatness on piano 
percussion, elevation of temperature, and hyperleucocytosis. 

2. Simple incision with simple drainage, placed in pelvis and such 
other fosses as seem to require it. Perforations should be closed and 
an offending appendix removed, provided these things can be done 
without too great handling of viscera. 

3. The Fowler position to retard lymphatic absorption. 

4. Physiologic salt solution by rectum, one and one-hialf pints every 
two to four hours, for twenty-four to forty-eight hours. 

5. Antistreptococcic serum in suitable cases in the hope of combating 
the effect of toxins absorbed. 

Saline Infusion in General PERnoNrris. In speaking of the 
treatment of a patient with perforated ulcer of the stomach first seen 
at a late stage, W. B. Clarke* says: It is the peritonitis which must be 
treated rather than the ulcer, which has probably been closed by 

* Journal American Medical Association, 1905, vol. xlv. p. 620. 
» British Medical Journal, 1905, vol. ii. p. 775. 
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adhesions. Any attempt to find it and stitch it up at this stage will 
probably prove more dangerous than letting it alone. If there are 
many adhesions and the patient's condition is bad, as it is almost sure 
to be, the insertion of drainage tubes wherever the collections of septic 
fluid are to be found, without much attempt at washing out, will be 
the safer procedure. Cases of peritonitis, whatever the cause, will do 
better if the cellular tissues of the body are flooded with saline solu- 
tion which is introduced into the body through the axillae, under the 
pectorals and elsewhere. As much as fifteen pints of saline may be 
introduced into the body in twenty-four hours by this method. A 
copious flow then occurs from the peritoneum through the drainage 
tubes, and a marked improvement takes place oftentimes in a few 
hours, while the patient escapes the severe shock which is always en- 
tailed by handling the intestines in the ordinary method of peritoneal 
flushing. 

The after-treatment is of importance. No food should be given by 
mouth for twenty-four hours or more. If the rectum does not tolerate 
the usual form of enema, a gravitation enema may be employed. The 
fluid is placed in a vessel at the side of the bed and kept warm with 
a night light. By means of a siphon tube, and a soft rubber catheter, 
it is delivered in the rectum. A stopcock or clip is employed, so that 
the flow shall be only a few drops per minute, so that it shall not 
exceed the rate of absorption. 

Wallis is also an advocate of large subcutaneous saline infusions, 
ten to twelve pints being administered in this way, at the rate of a 
pint in an hour and a half. He cautions against keeping the needle in 
one place for more than three or four hours, as an abscess is almost 
certain to develop if it is left in one place longer than that. 

Drainage in Diffuse Septic PERiTONrris. V. B. Knott,* who 
considers the subject of drainage in an article on septic peritonitis, 
says: "As to drainage material I have discarded all forms but two. 
When a capillary drain is required, the combined tube and gauze 
drain, consisting of a soft rubber tube at least one inch in diameter, 
split from end to end and carrying a wick of iodoform gauze which 
fits loosely its lumen, is employed. When capillary drainage is not 
demanded, as for instance in the vaginal drains, a similar tube 
without the wick is used." He leaves in the abdominal cavity a 
large amount of salt solution, and elevates the head and upper part 
of the trunk. 

Local Effects of Peritoneal Drainage. There is probably no 
part of the body which has been so misunderstood as the peritoneum. 

^ Annals of Surgery, 1905, yoL xlii. p. 75. 
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Wrong theories have been followed by wrong practices, and these in 
turn by bad results, which have often been so striking that the prac- 
tices have been given up before the theories. There is still need of 
intelligent experimental and clinical study of this extensive subject. 
Yates* gives the results of such a study devoted to one phase of this 
subject, namely, the reaction of the peritoneum to drainage. Because 
of its very great practical importance this topic has been the subject of 
experiment and study from the earliest times. Yates gives an outline 
of the work of his predecessors after repeating many of their experi- 
ments. His conclusions, which are not always in accord with those of 
previous writers, are in substance as follows: 

Drainage of the general peritoneal cavity is physically and physio- 
logically impossible. If attempted, thei-e is always a flow from the 
potential cavity (in the vicinity of the drain) into the general cavity, 
no matter what form of drain is employed. 

The discharge from the drain and the excess of intraperitoneal fluid 
is a serous exudate, the result of mechanical irritation of the peri- 
toneum contiguous to the drain. This exudate diminishes rapidly 
with the formation of encapsulating adhesions between the surfaces, 
whence the serum originates. 

These adhesions, under approximately normal conditions, quickly 
form about any foreign body (in less than six hours in dogs). Their 
extent and density depend on the degree and the duration of the irri- 
tation of the foreign body. They are primarily fibrinous, but soon 
become organized (in three days in dogs). 

If the irritation persists, the adhesions become progressively more 
mature fibrous tissue. If the irritation ceases, the adhesions may dis- 
appear if the involved surfaces are able to pull themselves loose or can 
be pulled apart. 

Smooth drains are as rapidly encapsulated as rough ones, but they 
produce a less severe reaction, and hence are preferable. They are 
also more easily removed. All drains should be gradually and finally 
removed as soon as possible. 

Irrigation through drains is futile to prevent adhesions, and is dan- 
gerous. 

After a drain is inserted, all intra-abdominal movements should be 
reduced to a minimum. As soon as it is removed, intra-abdominal 
activity should be stimulated to aid in the disappearance of adhesions* 

Postural methods, unless designed to facilitate encapsulation, are 
both futile and harmful as far as drainage is concerned. This state- 
ment is opposed to claims made by Fowler and Kuster, as reported in 

* Surgery, Gynecology, and Obstetrics, 1905, vol. i. p. 473. 
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Progressive Medicine, June, 1905, p. 123. The former advocated 
a half sitting position, and the latter a prone position on the face, or 
nearly so, in order to bring the wound to the lowest point of the 
abdominal cavity. The question is one better fitted to be solved by 
experiments upon animals than by clinical observation upon man. 

A drain in the presence of infection is deleterious to peritoneal 
resistance, and should be introduced only to exclude more malign 
influences. 

Peritoneal drainage must, therefore, be local, and is, justified as a 
means to the accomplishment of one of three ends: to control hem- 
orrhage; to render an area extraperitoneal; or to make of the drained 
area a safe path of least resistance leading outside of the body. 

The drainage material should be capable of approximation to the 
area to be excluded from the general peritoneal cavity, and should so 
cover it that no abnormal surface but the foreign body appears in the 
peritoneal cavity. It must extend to the parietes and out through the 
operative incision, or one especially made for. the purpose. . In so doing 
it should come in contact with the least possible number of serous sur- 
faces, and with those least likely to be functionally affected; that is, the 
omentum and parietal peritoneum only, whenever this is practicable. 
A Mikulicz tampon best fulfils these conditions in many cases. The 
centre of it should be withdrawn in twenty-four hours, and the sheath 
as rapidly thereafter as conditions permit. In other cases a roll of 
gausse wrapped in rubber tissue (cigarette drain) is recommended. 
Yates advocates the enveloping of the gauze drain with the tissue after 
the insertion of the drain. His reason for this he does not make clear. 
It is much easier to wrap the gauze with the tissue before its insertion. 

A word of caution in regard^to the use of rubber tissue may not be 
misplaced. This tissue has a grain, which is sometimes quite distinct. 
It should be tested before used, and if it splits easily the fibre should 
run longitudinally, so that a portion of it may not break off and remain 
in the wound. A rubber finger-cot with the tip cut off makes a better 
casing for the gauze drain. 

The Prevention of Gauze Drains from Becoming Fixed in 
Granulations. The involvement of a gauze drain in rapidly growing 
granulations is one of the less important but annoying complications of 
wounds, especially those of the abdomen. Lauenstein^ has found a 
way to avoid this by saturating the gauze with liquid paraffin. This 
does not interfere with its value as a drainage material, and tends to 
prevent retention of secretion in the wound, besides absolutely pre- 
venting adhesions between the gauze and new granulations. 

1 Verhand. der. deutsch. Gesell. f. Chir., 1906, p. 87. 
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Vaginal Drainage by an Easy Method. W. D. Haggard* advocates 
vaginal drainage instead of abdominal in operations upon women in 
which the pelvis requires to be drained. He has devised a method of 
doing this, which seems to overcome the various objections to vaginal 
drainage as usually carried out. The steps in this procedure are these : 
When the intra-abdominal work is complete, a strip of gauze Is ar- 
ranged in plaits in the posterior cul-de-sac, and covered by the sigmoid 
flexure on the left and the omentum on the right. The abdominal 
wound is then closed and the dressings applied. The patient is then 
put in the lithotomy position, and the vagina cleansed thoroughly as 
for any operative procedure. The bunch of gauze can be easily felt 
behind the cervix. The cervix is drawn down with forceps, and the 
posterior fornix opened with one cut of the scissors. The gauze is seized 
and drawn down and tied to the gauze packing, which is placed in the 
vagina, so that there may be no risk of its being left in the pelvis. 

Postoperative Treatbient of Perptonitis. W. NoetzeP says it 
is inhuman to let a patient who has been operated on for peritonitis 
suffer from thirst. Even if drink excites vomiting, this rarely does any 
harm, and in many cases the act of vomiting stops the thirst. This is 
especially true in the cases which progress to a favorable termination. 
In unfavorable cases one certainly has no right by withholding drink 
to add to the torture of a patient who will die in a little time anyway. 
Any unnecessary moving of a patient from one bed to another is to 
be avoided. This has doubtless produced fatal embolism in certain cases. 

Tuberculous PERrroNms. W. J. Mayo* says that it is reasonable 
to suppose that tuberculous peritonitis has its origin in a local focus in 
every case. His experience has shown that peritoneal reinfection may 
be prevented if this focus can be removed. Whether the patient will 
regain and maintain general well-being must depend to a large extent 
on whether the local focus thus removed is primary or secondary; and 
if the latter whether the primary disease can be cured. In a few 
months previous to this report, Mayo and his brother operated on six- 
teen cases of tuberculous peritonitis. Eleven of the patients were 
women. In nine of them the focus was in a Fallopian tube, in one in 
the appendix, and in one the origin of the disease could not be found. 
During the same period they saw five cases of tuberculous peritonitis in 
men. The focus was in the appendix and caecum in three of these 
cases and could not be found in the other two. 

Relapse can unquestionably be prevented by a radical operation. 
Thus they performed twenty-six radical tubal operations with two re- 

^ Journal of the American Medical Association, 1905, vol. zliv. p. 1681. 

' Beit f. klin. Chir., 1905, vol. xlvi. p. 515. 

' Journal of the American Medical Association, 1905, vol. xliv. p. 1157. 
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coveries. Seven of these patients had been previously operated upon by 
simple laparotomy from one to four times. Thus far a second opera- 
tion has not been necessaiy in a single one of these patients. There 
has been usually a continuance of the peritoneal effusion, but reinfec- 
tion has not occurred. The outcome when the local focus has been in 
the appendix has been favorable but not so good as in the tubal cases. 

Their method of operation is as follows: If the patient is a woman 
the fluid is evacuated, and the patient is then placed in the Trendel- 
enburg position, and the general abdominal cavity is packed off in the 
usual manner. The pelvic organs, appendix, and csecum are examined. 
If the Fallopian tubes, appendix, and caecum are diseased they are re- 
moved. The stumps and walls of tuberculous abscess cavities are dried 
and rubbed with a little sterile gauze and the abdomen is closed without 
drainage. Drainage sometimes leads to secondary mixed infection 
with resulting fistulas, which have a great tendency to become fecal. 

If the patient is a man the incision is placed to the right of the median 
line, over the appendix. The fluid is evacuated, the appendix and 
cecum are examined, and if the conditions warrant a radical operation 
it is performed. If there are masses of fibrous tissue about the caecum it 
is removed and the ends of the ileum and colon are closed by suture and 
a lateral ileocolostomy is performed. In some cases greatly enlarged 
tuberculous lymph glands exist in the mesentery. As many as possible 
of these should be removed. 

H. O. Marcy* looks upon the possibility of tuberculous peritonitis in 
women as an added reason for the repair of defects in and the removal 
of diseased portions of the pelvic organs, since the tubercle bacillus 
usually finds its entrance to the abdominal cavity by this route. The 
advantages to be gained by operation in the ascitic form of tuberculous 
peritonitis are: 1. Repioval of the fluid. 2. The stimulating effect of 
exposure of the peritoneal surfaces to the air. 3. The mechanical 
irritation of sponging. 4. The chemical effect of solutions of mercury, 
iodoform, etc. All of these measures greatly increase the number of 
leukocytes, and it is very probable that the destruction of the bacilli and 
the resulting cure are brought about in this way. 

There are reports of more than 1500 cases treated by laparotomy. 
The percentage of cures in the ascitic form of the disease can be con- 
servatively given as 40 to 50 per cent. 

TuberenloBis of Mesenteric Qlands. E. M. Corner^ says that there 
is a stage in the tuberculous degeneration of glands of the mesen- 
tery at which surgical removal may effect a cure. Tuberculous mesen- 

* Annals of Surgery, 1905, vol. xlii. p. 775. 
« Lancet, 1905, vol. ii. p. 1825. 
5 
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teric glands are common in children, and are found according to 
difiFerent pathologists in from one-half to three-fourths of tuberculous 
subjects. One writer states that they are the second most frequent 
source of general tuberculous infection of the body. Branson* says 
that hard, movable tumors in the belly of a child which are not fecal 
are caseous mesenteric glands. Comer has studied his subject clini- 
cally rather than pathologically. Tuberculosis of mesenteric glands, he 
says, is found most frequently in adults affecting the lymphatic glands 
which drain the appendix or the ileocecal region. There are three 
reasons for this: the delay in the passage of food material, the pres- 
ence of an innumerable number of micro-organisms, and the frequent 
occurrence of inflammation. It is a notable fact that these glands rarely 
suppurate, probably because they become so inured to the product 
of bacterial action. Corner reports one case of this class. A man 
aged forty-one complained of pain in various parts of his back and 
abdomen. As nothing abnormal could be found on examination his 
symptoms were considered "functional." A skiagraph showed a shadow 
opposite the third lumbar vertebra which might have been due to a 
renal calculus. Later as the pains became more severe and better 
localized the abdomen was opened through the right rectus. The 
atrophied appendix was removed, as was also a caseous gland from 
the mesentery. It was as large as a walnut, and from its situation it 
must have caused the shadow in the skiagraph. The patient fully re- 
covered. Corner also reports removal of tuberculous mesenteric glands 
from three children, aged six, twelve, and twelve years, respectively. In 
each there was a movable tumor to be felt. In one case it was in the 
right lower quadrant, and in the other two the mass was under the 
upper part of the right rectus muscle. In each case the mass was ex- 
posed, and the mesentery was incised over the gland on one or both 
sides and the glands were enucleated. Abscesses were curetted. The 
wounds in the mesentery and abdominal wall were closed without 
drainage. Two of these children made a prompt and complete recov- 
ery. In the third case the abdominal condition was satisfactory but 
the boy died in a few weeks of general miliary tuberculosis, the initial 
symptoms of which were present before operation. 

The relation between tuberculosis peritonitis and tuberculous glands 
is an important one. Tuberculous glands are always present in tuber- 
culous peritonitis. They are, however, small and scattered. Tuber- 
culous glands of the type removed by Comer may exist without peri- 
tonitis. He considers them due to tuberculous enteritis — not peritonitis. 
Moreover, the tumors sometimes felt in tuberculous peritonitis and 

' Transactions of the Royal Medical and Chirurgical Societji 1905. 
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which are due to matting together of intestinal coils, omentum, etc., are 
usually movable. This is an important point to keep in mind, so that 
one may avoid operating unadvisedly in tuberculous peritonitis. If a 
caseous focus of this disease is drained, a fistula results which persists 
till death. 

Hydatid Cysts of the Abdomen. Mabit,^ of Buenos Ayres, recom- 
mends a new treatment for hydatid cysts of the abdomen, which he has 
employed with success in eighteen cases, viz., eight of the right lobe of 
the liver; three of the left lobe; two of the spleen; three of the omentum, 
and two of the mesentery. The method is only applicable in those 
cases in which at least one-third of the cyst is free in the abdomen, or 
rises above the solid organ in which it is situated, to that extent. The 
cyst is first exposed, punctured, and its contents evacuated. It is then 
drawn to the abdominal wound and incised freely. Its lining mem- 
brane and any daughter cysts are peeled out and the inner wall of the 
resulting cavity is carefully inspected and dried. The portion of cyst 
which is free is then excised, so that a shallow cavity remains, which 
cannot collapse and is subjected to the influences of the peritoneal fluid. 

The abdominal wall is then closed entirely. 

The objections that have been made to this method of treatment 
have been shown by Mabit's experience to be groundless. He has never 
experienced serous transudation from the raw surface, nor a hydatid 
dissemination throughout the peritoneal cavity. Hemorrhage and a flow 
of bile from the raw surface are secondary to suppuration only. He 
has had suppuration in only one case, and in that case the cyst was 
so deeply embedded in the liver that the cavity was practically a closed 
one, and not exposed to peritoneal fluids. Hence he recommends his 
method in those cases only when one-third or more of the cyst lies free. 
The results of treatment were excellent, all of the eighteen patients 
recovering from operation. One required secondary drainage, as above 
stated. Nine were lost sight of. The other nine were free from any 
recurrence at various periods up to five years after operation. 



THE STOMACH. 

Gastric Ulcer. Early Diagnosis. H. D. Niles' says that an earlier 
diagnosis of gastric ulcer may be arrived at by attention to the follow- 
ing points: 1. The frequency of ulcer as compared with other gastric 
lesions. 2. The fact that most patients who are operated on for this 
trouble are either between the ages of thirty-eight and forty-eight, or 

' Rev. de Chir., 1905, vol. xxxi. p. 587. 

' Jooraal of the American Medical AsBociation, 1905, vol. xlv. p. 1217. 
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else between eighteen and twenty-eigKt. Niles' patients in the earlier 
period of life usually led inactive lives; those in the later period, on 
the contrary, engaged in rather violent exercise. 3. Gastritis, indiges- 
tion, and gastralgia are the common results, and hyperacidity is the 
common cause of gastric ulcer, 4. Chronicity is important. If the 
stomach ailment is of long duration, and occurs or recurs without 
apparent cause, it is probably due to a real pathology rather than to 
a transient functional disturbance, and the causative factor is likely to 
be ulcer. 5. Any inflammatory lesion which b confined to the mucosa 
cannot be recognized by palpitation and may yield to medical treat- 
ment; but an ulcer that includes the peritoneal coat can be felt during 
operation, and is always a surgical lesion. 6. An exploratory incision 
is the crucial test which should always be employed when in doubt, 
with a preponderance of evidence favoring ulcer. To wait for the 
appearance of obstructive symptoms, perforation, hemorrhage, tumor, or 
involvement of nearby structures to confirm a strong suspicion of ulcer 
would mean to contend with a resultant pathology in every in- 
stance, and is nearly equivalent to waiting for abscess formation before 
operating for appendicitis. 

Pain in Gastric Ulcer. MouUin* says that the pain in gastric 
ulcer is usually attributed to the contact of the food with the walls of 
the stomach; the walls of the stomach, however, are wholly insensitive 
to such stimuli. The pain is due to dragging upon the nerves in the 
parietal peritoneum made infinitely more sensitive when there is 
an ulcer, because absorption from its surface causes some degree of 
inflammation in the neighborhood. The contraction of the stomach 
pulls upon these nerves in the parietal layer. The way to stop the 
pain is to stop the contractions. This can be done by a gastroenter- 
ostomy, either dividmg freely the great band of muscular fibres which 
surrounds the prepyloric portion, or else opening up the cardiac por- 
tion so widely that the contents of the stomach pass into the jejunum 
before the prepyloric portion has a chance to contract. MouUin is a 
strong advocate of gastroenterostomy in every case of chronic ulcer, in 
which vomiting or pain interfere with the enjoyment of life. He has no 
preference for either the anterior or posterior operation, as he always 
makes in addition an enteroanastomosis. 

Gastric Ulcer with Fatal Hemorrhage in an Infant. A re- 
markable case of death in a well-developed infant forty-five hours after 
birth is recorded by Bisset.^ Death occurred from hemorrhage due to 
the erosion of one of the branches of the superior coronary arteries of 
the stomach. Birth was easy and normal, the child nursed properly, 

» British Medical Journal, 1905, vol. ii. p. 773. 
« Lancet, 1905, ii. p. 78. 
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did not vomit, and presented no abnormal symptom until blood began 
to pass by the rectum thirty-nine hours after birth. Operation was 
considered, but not carried out on account of the uncertainty of the 
diagnosis and the blanched condition of the child. At autopsy the intes- 
tine was found filled with blood, and in the stomach there was a mix- 
ture of blood, milk, and mucus. The ulcer was on the posterior wall 
about half an inch from the cardia. It was the typical, acute form 
with punched-out margins, and so nearly perforating that a very small 
patch of localized inflanmiation had already been excited in the peri- 
toneum. There was no other lesion. 

Tbeatment of Gastric Hemorbhage. In dealing with hemor- 
rhage from the stomach or duodenum two methods may be followed: 
search for and direct treatment of the ulcer or bleeding vessel, and the 
indirect method of gastroenterostomy. Moynihan^ says that an inquiry 
into the records of cases which have been dealt with by the direct 
method shows that the bleeding point may be impossible to discover; 
that although blood can be seen to well up from the stomach wall, no 
single point can be recognized as its source. The whole surface seems 
to be weeping blood. Furthermore, when a definite excavation or 
erosion or ulcer has been recognized, and has been treated directly by 
ligature, cautery, excision or curettage, and the stomach closed, the 
hemorrhage has continued as freely as before and has proved fatal. 
At the postmortem examination in such cases a second ulcer or mul- 
tiple ulcers may be found, or it may happen that no obvious source of 
the bleeding is discoverable. Local treatment of the supposed source 
of the hemorrhage has therefore not always met with adequate success. 

On the other hand it was found that gastroenterostomy, though an 
indirect method of treating the condition, nevertheless stopped the 
hemorrhage. Moynihan's explanation of this is as follows: In all cases 
of hsematemesis or melaena the tendency to spontaneous cessation is 
known to be remarkable. The cause of its continuation in certain 
cases he believes to be the distention of the stomach. In most of the 
patients upon whom he has operated this distention was marked. In 
one case it was necessary to puncture the stomach before performing 
gastroenterostomy. The result of the anastomosis is at once apparent 
in the emptying of the stomach. He looks upon this operation as the 
safest, surest, and speediest way to check the outpouring of blood. In 
every instance in which he has employed it the arrest of the hemor- 
rhage has been complete and permanent. There are, however, some 
cases on record in which the hemorrhage persisted after gastroenter- 
ostomy, and proved fatal. In some of these the use of Murphy's 
button, which fell back into the stomach, was probably the cause of 

* British Medical Joarnal, 1905, vol. ii. p. 767. 
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continued hemorrhage. From these facts Moynihan concludes that 
the bleeding vessel should be ligated when that is feasible, and that 
gastroenterostomy should be perfonned anyway. 

Tuffier and Jeanne^ in an exhaustive article consider all the details 
of hemorrhage occurring in the course of simple gastric ulcer. Proper 
medical treatment will cure most of these patients — probably not less 
than 93 per cent. Tuffier and Jeanne believe that the hope for those 
who receive no benefit from medical measures, lies in surgery. 
They claim, moreover, that gastric ulcer with hemorrhage is from the 
first a surgical disease, since the necessity for operation may arise at 
any time. The decision to operate is based upon a number of symp- 
toms — a high degree of anaemia as shown by the blood count and per- 
centage of haemoglobin; a constantly accelerated pulse; repeated 
hemorrhage; and especially a recurrence of hemorrhage in spite of 
proper medical treatment. Contraindications for operation are anaemia, 
so great as to produce syncope, and an incomplete operating equipment. 

Proper medical treatment of gastric hemorrhage, according to these 
writers, consists in absolute rest of the body and stomach. The patient 
lies on his back with an ice-bag upon his epigastrium. No fluid is to 
be given by mouth, or at most a few drops of adrenalin solution, 
1 : 1000. Other local coagulants do more harm than good. Chloride 
of calcium (4 to 8 grams a day) should be given in a warm rectal in- 
jection. One per cent, of gelatin in normal saline solution may be 
injected subcutaneously to the extent of 100 to 160 c.c. (3 to 5 ounces). 
This may be repeated on the second or third day thereafter. In addi- 
tion normal saline solution should be injected subcutaneously to the 
amount of one or two quarts daily. By this means the patient will be 
enabled to pass several days without drinking any fluid. After four or 
five days rectal alimentation should be commenced. Mouth feeding 
should not be undertaken for three or four weeks. 

Such in brief is the outline of a thorough medical treatment in these 
cases. If this fails, one of the various surgical operations should be 
performed. 

The choice of operation is well indicated by the following table: 



r 



Ulcer 
limited 
to the 

coats of 
the 

stomach. 



Easily 
accessible. 



Involving 

mucous 
membrane. 

Involving 
all the 
^ gastric coats. 



j Ligature en masse of the mucous mem- 
I brane; transmucoas suture. 

I Resection (gastrectomy or pylorectomy) 
I followed by suture in two planes. 



Accessible 

with difficulty 

(situated too 

high, for 

example). 



r 



Mucous. 



Total. 



I Cauterization. 

f Ligature at a distance from the ulcer of 
\ both extremities of the eroded vessel. 
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Ulcer 
having 
passed 

the walls 
of the 

stomach; 

adherent. 



Multiple 
and 

dissemi- 
nated 
ulcers. 



Without 
pyloric 
stenosis. 



With 
pyloric 
stenosis. 



Easily 
accessible. 



' Detachment of the edges of the ulcer ( with 
possible freshening of same) and suture. 
Ligature of eroded vessels in the wound. 



Inaccessible, -j Ligature at a distance. 



^ Gastroenterostomy, combined, if possible, with some other 
procedure to control hemorrhage. 



Gastroenterostomy, associated, if necessary, with some means of controlling 
hemorrhage 



^ Ulcer r 

not 'I Gastroenterostomy, 
fonnd. t 

The steps in operating are as follows: 

1. Median incision from the ensiform cartilage to the umbilicus or 
below. 

2. Evacuation of stomach contents by aspiration through a trocar 
and cannula. 

3. Examination of the peritoneal surface of the stomach, including 
the anterior surface, the curvatures, the orifices, and (after tearing 
through the gastrocolic omentum) the posterior surface. 

4. Incision of the stomach longitudinally in the middle of its anterior 
surface. The incision should be three or four inches in length and 
should reach to within two fingers' breadth of the pylorus. The liquid 
remaining in the stomach is sponged out and the whole mucous sur- 
face inspected. Some operators evert the stomach for this purpose. 

5. Control of hemorrhage and treatment of the ulceration by one of 
the methods referred to in the table given above. 

Ligation of an artery at a distance requires some further explanation. 
To control hemorrhage of the lesser curvature it is necessary to ligate 
the gastric artery, not far from its origin. This is easily found by 
drawing the lesser curvature forward till the lesser omentum is put on 
the stretch. Near its tense border lies the vessel possibly concealed by 
a little fat. 

The gastroduodenal and the splenic are less easily ligated in fat per- 
sons. The former should be searched for from above the stomach after 
tearing through the lesser omentum, and with retractors separating and 
drawing downward the lesser curvature of the stomach and duodenum, 
as if to expose the head of the pancreas. The artery will be found lying 
on the pancreas close to the duodenum. It is then easily freed and 
ligated. 

The splenic is more or less masked by the superior border of the 
pancreas. It can be found by the same technique which is employed to 
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expose the gastric artery. The origin in the celiac axis is to be noted, 
arid its trunk followed until it disappears behind the pancreas before the 
ligature is applied. The coronary vein of the stomach lies in front of it 
and may be torn in the search. 

6. The final step in the operation b the suture of the rent in the greater 
omentum and closure of the abdominal wall with or without drainage. 

Results. Rodman's^ statistics gave a mortality after operation of 37.5 
per cent, in thirty-two cases. Tuffier and Jeanne have been able to 
find twenty-two other cases with eight deaths, leaving the percentage of 
mortaUty almost the same, namely, 37 per cent. 

Perforating Gastric Ulcer. Moynihan' says that there are four 
points in the treatment of acute perforating ulcer of the stomach, which 
need dbcussion. They are: 

1. Excision of the Ulcer. This he does not believe necessary in most 
cases. It consumes time, may excite profuse bleeding, and may lead 
to the soiling o^ the parts in the vicinity by escape of gastric contents 
through the enlarged opening in the stomach. 

2. Peritoneal Irrigation and Drainuge. The earlier the patient is seen 
the less need is there of irrigation and drainage. Other factors which 
have a bearing upon this decision are the occurrence of vomiting, the 
size and number of perforations and the extent of pre-existing adhesions, 
which may have limited the spread of escaped fluid. If irrigation is 
employed, free drainage should follow it. 

3. Gastroenterostomy. Whether this is necessary will depend upon 
the situation of the ulcer, and whether more than one is present. If the 
ulcer is near the pylorus, and obstruction is present, or is produced by 
the infolding of the gastric wall in closure of the ulcer, gastroenterostomy 
will be necessary. 

4. Lavage of the Stomach should be performed ih almost all cases in 
order to do away promptly with the dirty turbid fluid which has to be 
mopped away constantly from the opening in the stomach during 
operation. 

Perforated Gastric Ulcer; Successful Operation; Death from 
Hemorrhage. R. E. Sedgwick* reports a case of perforation of a gas- 
tric ulcer occurring in a stout girl of seventeen years. Operation was 
performed twelve and one-half hours later. The ulcer was in the an- 
terior wall of the stomach, one-third of the distance from the pylorus 
to the cardia. Excision and transverse suture were performed. The 
abdominal cavity was wiped out and the wound sutured. The patient 
was fed by rectum for a week, then, as her condition was satis- 

* Progressive Medicine, June, 1901, p. 124. 
' British Medical Journal, 1905, ii. p. 767. 
' Lancet, 1905, ii. p. 1395. 
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factory, mouth feeding was begun. The stoob were normal. Two 
days later there was intense epigastric pain for one and one-half hours, 
and progressing anaemia. All food by mouth was stopped. On the tenth 
day the stoob became tarry, and continued so until death, eleven days 
after the operation. At autopsy there was found a second gastric ulcer, 
near the first, which had almost perforated, and an ulcer of the 
duodenum, which had eroded two small bloodvesseb. 

This complication raises an interesting question of treatment. Sedg- 
wick suggests that a gastroenterostomy be added to the excision and 
suture of a perforated gastric ulcer if the patient's condition warrants 
it. There is no doubt that gastroenterostomy is an e£Scient treatment 
for duodenal ulcer, either with or without hemorrhage. Moynihan has 
performed this operation for duodenal hemorrhage a number of times, 
and has never ffdled to control the hemorrhage. It would certainly be 
an extreme statement to say that gastroenterostomy should be performed 
as a routine treatment in every case of perforated gastric ulcer, but if at 
operation other non-perforated ulcers are recognized, it should at least 
be considered. 

Subacute Perforation of Gastric Ulcer. Moynihan* in his 
address on *^ Non-malignant Diseases of the Stomach," at the last meeting 
of the British Medical Association, called attention to a variety of perfor- 
ating gastric ulcer, which he spoke of as subacute. The ulcer probably 
gives way almost as quickly as in the acute form, but owing to the small 
size of the ulcer, or to the emptiness of the stomach, or to the instant 
plugging of the opening by an omental flap, or to the speedy formation 
of lymph which forms a cork or flap for a lid for the ulcer, the escape 
of fluid from the stomach is small in quantity, and the damage done 
thereby is less considerable. The symptoms at their outset may be as 
grave as those of acute perforation, but on opening the abdomen the 
ulcer may be found sealed over and no further escape of fluid is occur- 
ring. Free fluid is always present in the abdomen, but it is clear and 
sterile, and possesses antibacterial properties. It is due to the response 
made by the peritoneum to the threatened invasion by the harmful con- 
tents of the stomach or duodeniun. If such an ulcer lie near the 
pylorus there is no need to separate it from its adhesions, if these are 
firm. A gastroenterostomy may be performed and the ulcer left 
untouched. 

F. B. Lund* gives a history of three cases of gastric ulcer with sub- 
acute perforation, the minute opening being closed almost immediately 
by adherence to the liver (two cases), or the anterior abdominal wall 
(one case). The symptoms in this class of perforations are similar to 

> British Medical Journal, 1905, ii. p. 767. 

' BoBton Medical and Surgical Journal, 1905, vol. clii. p. 516. 
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those of acute perforation, with the important exception that they are 
less violent, and are not followed by collapse or general peritonitis. The 
location of the pain and tenderness depends on the location of the ulcer, 
and varies with it. The treatment should be, if possible, posterior 
gastroenterostomy, without breaking up protective adhesions. 

Chronic Gastric Ulcer. Moynihan^ believes in an earlier and 
more complete diagnosis than'is generally arrived at. He has found that, 
as a rule, the existence of an ulcer can be ascertained and its position 
foretold before operation, with an approximation to certainty. The time 
of the onset of pain after eating is a sign of the greatest importance, 
though it has been scoffed at by many physicians. If it comes on within 
half an hour after taking food the ulcer is almost certainly in the 
cardiac half of the stomach. In such a case at operation an ulcer may 
be found near the pylorus and the symptom of early pain is discredited; 
whereas, a further search would have revealed a second ulcer in the 
cardiac portion. Postural changes, and the effect they have upon the 
pain, do not seem to be of diagnostic value. The exact situation of 
superficial tenderness is, however, a sign of real value. Thus, in the 
last year or more, Moynihan has carefully noted before operation the 
location of pain elicited by pressure upon a restricted area. He has 
found that when an ulcer is in the cardiac portion, or along the lesser 
curvature, there is tenderness high up in the epigastrium and to the 
left, or in some patients along the left costal margin. Tenderness to 
the right of and above the umbilicus is elicited in case the ulcer is in the 
pyloric portion. 

The radiation of pain is also of value. In three cases of ulcer near 
the lesser curvature or anterior wall, with adhesions to the under sur- 
face of the liver, pain radiated upward to or into the right breast. 
In two cases of ulcer adherent to the diaphragm on the left the 
pain radiated upward into the left breast. In pyloric or duodenal 
ulcer with plastic adhesions there may be a sudden exacerbation of 
pain or laughing, or deep inspiration, or the patient may feel something 
drag when the body is straightened up. It is highly important the 
surgeon should make note of these and similar symptoms, as post- 
mortem work cannot increase our diagnostic abiUty along these lines. 
In many cases of gastric ulcer the physical signs may be conspicuous by 
their absence; there may be no dilatation of the stomach, no local ten- 
derness, no gastric stasis, and no obvious peristaltic waves; yet the 
surgeon is justified in operating if chronic dyspepsia is present, and in 
almost all of such cases he will find abundant reason when the abdomen 
has been opened. 

" British Medical Journal, 1905, vol. ii. p. 767. 
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A. B. Mitchell* contributed to the discussion of this paper the reports 
of four cases in which he had performed operation for gastric ulcer or 
its sequelae, with temporary benefit, but with later recurrence of symp- 
toms, due in three of the cases to failure of the original operation to 
interfere with the pyloric sphincter. This continuing to act, prevented 
complete rest, and caused the retention in the stomach of certain irri- 
tating substances. In the fourth case a gastroduodenostomy was per- 
formed, but the artificial opening was made close to the original ulcer- 
ation, and being limited in size by the site selected, became obstructed 
by surrounding adhesions. He therefore concludes .that those surgeons 
are correct in their views who hold that the most efficient surgical pro- 
cedure for the relief of sjmaptoms dependent on gastric ulcer and its 
sequelae is a posterior gastroenterostomy. This operation he performed 
with complete relief of symptoms in three of the cases mentioned. The 
fourth patient had not agreed to further operation. Chronic constipa- 
tion is almost always cured by gastroenterostomy, but just how may be 
open to question. Two chief elements in the cure are these: 1. That 
fluids are no longer absorbed in large quantities from the stomach, but 
find their way freely into the intestines, and act as an intestinal flush. 
2. That the digestive process which now takes place in the intestine, in- 
stead of in the stomach, acts as an intestinal stimulant and aperient. 

Chronic Ulcer of the Stomach and First Portion of the 
Duodenum. W. J. Mayo^ writes of the operative work done by him- 
self and C. H. Mayo, namely, 384 operations for gastric ulcer, and its re- 
sults, and eighty-four operations for duodenal ulcer. They believe that 
chronic ulcer of the stomach is far more common than clinical diagnosis 
would indicate. This is always seen to be the case when postmortem 
records are kept with care, as in many foreign hospitals, and more 
recently in some American hospitals. 

The Mayos believe in gastroenterostomy as a curative method of 
treatment. They have records of 231 cases, 119 in the male ami 112 in 
the female, occurring in their operative practice in the last three years. 
The location of the ulcers was as follows: 158 gastric, 60 duodenal, 
and 14 duodenal and gastric. Clinically these ulcers ai*e best con- 
sidered as indurated and non-indurated. 

The indurated ulcer involves all the coats of the organ, and there are 
usually evidences of cicatrization in places. The diseased area is a 
thickened milky-white patch, easily identified from without the gastric 
or duodenal wall. In the stomach it involves the pyloric portion in the 
great majority of cases, being frequently saddle-shaped, and riding the 
lesser curvature, and extending flap-like down the antertor and posterior 
walls. In such cases the py^oric portion beyond is usually thickened 

^ Loc. cit. ' Journal of the American Medical Association, 1905, vol. xlv. p. 1211. 
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and gives rise to more or less obstruction, even if not actually involved 
in the ulcerative process. In about 20 per cent, of the cases more than 
one ulcer was found. 

In the duodenum the first two and one-half inches are always in- 
volved, well above the entrance of the common duct with its alkaline 
discharges, and the ulcer extends up to the pylorus or within three- 
quarters inch of it. In only three instances could more than one duodenal 
ulcer be shown. Sixty-eight of the seventy-four duodenal ulcers were of 
the indurated variety, as were 151 of the whole series of 231 gastric and 
duodenal ulcers. Associated with indurated ulcers are benign pyloric 
obstructions of inflanmiatory origin, hour-glass stomachs, adhesions and 
deformities arising from protected chronic perforations. 

The non-indurated ulcer has also been termed a medical or clinical 
one, because as it involves only the mucous coat, it is not easily recog- 
nized upon operation. In some cases a little thickening can be dis- 
covered (Mikulicz), or a little gluing of the mucus to the muscular 
coats, preventing the normal slipping of one on the other (Moynihan); 
but in the typical case prolonged search of the interior of the stomach 
may be necessary to find the disease process. Many an individual has 
bled to ^eath from an ulcer so minute that it could only be found with 
the microscope. Bramwell says that many of these cases heal so per- 
fectly that no evidence can be found at autopsy. In a number of Mayo's 
cases, patients who for years had suflFered from hemorrhages, retention 
of food, etc., presented stomachs the interiors of which were apparently 
normal. Some were even opened and searched in vain for an ulcer, and 
yet these patients were cured by operation. 

Lund pointed out that an ulcer can sometimes be located by an en- 
larged '* sentinel" gland in the omentum, tributary to the lesion. This 
has been verified by Mayo. Such glands are about the size of a lima 
bean and soft. The hard glands in cancer are usually situated in the 
lesser omentum, as is well known. In cholecystitis there are enlarged 
glands in the greater omentum, but also along the common duct. 

Treatment by Operation. The Mayos warn against the too hasty 
operation upon the stomachs of neurasthenics. Gastric atony also is 
not a sufiSdent indication for operation unless there b marked and per- 
sistent delay of the food in the stomach. At present they do not advise 
operation in cases of acute ulcer unless perforation hemorrhage or grave 
obstruction compels its speedy performance. Nor do they advise op- 
eration in chronia ulcer or its associated diseases until careful and pro- 
longed medical treatment has failed to permanently cure. Operation 
upon neurotic individuals with prolapse of the stomach is strongly 
advised against. Operation is advised in all cases of stagnation and 
retention of food, depending on mechanical causes, such as pyloric ob- 
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struction and cases of exhausting hemorrhage. They also advise and 
practice operation in that considerable group of chronic cases with acute 
exacerbation in which frequent relapses with their attendant disabilities 
prevent the patients from the enjoyment of good health. 

What percentage of gastric and duodenal ulcers may be expected to 
be cured by medical means? Five hundred cases treated medically in 
the London Hospital in the five years from 1897 to 1902 gave a per- 

FiG. 21 




Showing foroepB passed through from behind and grasping anterior gastric wall near 
the greater carvatare at the lowest point. Saddle ulcer of lesser curvature near 
pylorus. (Mayo.) 

centage of eighteen for the death rate, and forty-two per cent, were not 
cured at the time of discharge. As 211 of the 500 had been cured one 
or more times of previous attacks, who can predict the future history of 
the 40 per cent, discharged as cured ? 

What results can surgery show in this field? It has demonstrated the 
frequency of ulcer of the stomach and duodenum. Second, it has demon- 
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strated the operative curability of ulcer and associated disorders. In 
doing even this much it has been open to sound criticism; first, on the 
occasional selection of an unfortunate case for operation, and second, on 
the occasional unsatisfactory results of operation, both as to mortality 
and as to permanence of cure. It is the surgeon's cjuty to overcome 
this prejudice by furnishing better results. 

Fio. 22 




Posterior wall of the stomach drawn through opening torn in transverse mesocolon. 
Forceps still marking low point. Dotted lines on stomach and jejunum show situation 
of proposed anastomosis. (Mayo. ) 

Surgery is essentially mechanical and must benefit the patient in a 
mechanical way to a large extent. 

Most surgical questions connected with chronic ulcer arise from 
interference with good stomach drainage, either by actual obstruction 
or by muscular spasm, so that the food and secretions are subjected to 
delay in that part of the stomach lying to the left of the pyloric mus- 
cular portion (the pyloric portion is that part covered by the lesser 
curvature). The method of relief which^has the largest field of useful- 
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ness consists in gastrojejunostomy made on a line perpendicular with 
the cardiac orifice of the stomach (Kg. 21). This will usually be found 
to be the most dependent portion. The opening must be placed on 
the posterior wall, at the very bottom of the gastric cavity, and should 
extend anteriorly one-fourth of an inch, so that the jejunum is mor- 
tised on to the stomach (Fig. 21). The line of the gastric opening 

Fig. 23 




Stomach and jejunum drawn into clamps for suturing. Small forceps still marking 
low point of stomach. (Mayo. ) 

should be that of Moynihan, oblique from above down and left to right 
(Fig. 22). The jejunum should be anastomosed within three inches of 
its origin, so that there shall be no loop (Fig. 23). After an experience 
of somewhat over 500 gastroenterostomies, including gastroduodenos- 
tomies and pyloroplasties, the Mayos have come to Peterson's conclu- 
sion that the loop has been responsible for the greater part of the evils 
arising after gastrojejunostomy, such as biliary regurgitant vomiting 
(vicious circle). The intestine should be secured so high that there 
can be little loss of nutrient absorbents. The straight drop of the 



80 SURGERY OF THE ABDOMEN 

bowel gives protection against secondary jejunal ulcer by constant 
presence of the alkaline biliary and pancreatic secretions, and also adds 
to the security against future complications. 

There is no doubt that contraction of the opening is less liable to 
take place if there is no loop to make traction.. As to mortality, they 
have had less than 3 per cent, mortality in their last 150 suture oper- 
ations, and in the last eighty-one cases of benign disease there has 
been but one death. These results are no better than those of 
Ochsner, Murphy, Munro, Deaver and others in this country, and 
Robson, Moynihan, Mikulicz, Kocher, Hartmann and others abroad. 

The operation here advocated has given them better results than 
any other which they have tried, but they have had two cases of 
chronic bile regurgitation occur, evidently due to faulty technique. In 
both patients there has been great relief of the original symptoms, and 
in neither has the complication as yet been of suflBcient moment to 
require a second operation. 

While gastrojejunostomy has the largest field of usefulness, we must 
not look upon it as a cure-all. It is purely a drainage operation. If 
the stomach is not dilated and the pylorus be not obstructed the food 
will continue to pass out the normal outlet and the patient will not be 
benefited. For this reason indurated ulcers with definite mechanical 
lesions give far better results than non-indurated ulcers in which 
obstructions are not found, and it is this latter group which gives a 
considerable percentage of secondary operations and complications. 

Hartmann's* operation resembles that of Mayo and Moynihan in 
that it is posterior. No clamps are used, however, as a slight Trendel- 
enburg position prevents the escape of fluid from the stomach. The 
anastomosis is made only 8 or 9 cm. away from the duodenojejunal 
flexure. Two rows of silk sutures are used: the outer one serous and 
muscular, the inner one including all the planes of tissue. Hartmann 
employs an ordinary sewing needle, and knots the suture in several 
places, especially at the ends and whenever the wall tends to bleed. 
He has never had a leakage. The bowel is fixed obliquely downward 
and to the right, and the opening is made in the inferior right part of 
the apposed portions. Most of his fatalities have been due to pul- 
monary complications, and now he is very careful to attend to the 
antisepsis of the mouth several days previous to operation. After opera- 
tion, if the tongue is dry and the temperature exceeds 37.5** C. (99.5® F.), 
he washes the stomach out with boiled water. He experienced circulus 
viciosus only once. In that case the stomach was insuflSdently fixed to 
the mesocolon, so that it retracted and dragged the loop of intestine 

i British Medical Journal, 1905, vol. ii. p. 772. 
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upward. The surgeon should be on his guard against operation in 
nervous dyspepsia^ or in atonic dilatation with gastroptosis. 

Ries* advocates resection of the ulcerated gastric area if the patient^s 
condition warrants it, for the reasons that after gastroenterostomy some 
ulcers perforate, others do not heal, and some are either carcinomatous 
at the time of operation, or become so later. These reasons are sound, 
but they state only one side of the case. The risk of resection is con- 
siderably greater than that of anastomosis, and patients have died after 
resection from hemorrhage or leakage or other causes who probably 
would have survived anastomosis at the hands of the same operators. 
Ries recognizes this, for he says: 

" Here, as in other fields of surgical work, it is impossible to lay 
down hard-and-fast rules. It is necessary to consider every phase of 
the individual case. After careful investigation of the patient's general 
condition, the decision as to the exact procedure to be followed will 
always have to be made in the course of the operation itself. At that 
time the patient's amount of strength sets the limit for what may be 
done, and the pathological changes dictate how much must be done." 

In some cases he advocates anastomosis as a preliminary measure, to 
be followed by resection when the patient has gained strength by some 
weeks of feeding. 

Taking the views that he does, it is not surprising that Ries is some- 
what indifferent to a preliminary diagnosis of carcinoma. He rejects 
utterly analysis of the gastric contents as entaiUng some risk to the 
patient and giving unreliable results. Even the presence of a tumor 
does not make the diagnosis certain, as shown by two cases in his 
series. In one of these, 600 sections were made of the base of the 
excised ulcer, but no carcinoma was found. In the other case a 
gastroenterostomy was performed, and the tumor which had been 
palpable for at least two years, gradually disappeared. These two 
patients both recovered complete health and remained well up to the 
time of report some years later, so that the clinical evidence also sup- 
ported the diagnosis of non-malignant ulcer with palpable tumor. 

Duodenal Ulcer by One of its Victims is the title of a paper by F. K. 
Cooke,^ who advances a new theory to explain the occurrence of gastric 
and duodenal ulcers. It is a well-established fact, he says, that intes- 
tinal parasites are protected from the digestive ferments in which they 
live by antidigestive ferments found in their skin. It has also been 
proved that the walls of the alimentary canal are able to protect them- 
selves from self-digestion by certain antibodies contained in their 
epithelial cells. Any disproportion between the composition of the 

^ Surgery, Gynecology, and Obstetrics, 1905, vol. i. p. 498. 
» Medical News, 1905, vol. Ixxxvii. p. 884. 
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blood and gastric juice may give rise to an ulcer either in the stomach 
or duodenum by diminishing the antibodies in the epithelial celb. Such 
disproportion may be due to anomalies in the composition of the blood 
as seen in anaemia, chlorosis, etc., or to an increase in the hydrochloric 
acid of the gastric juice. This explains the greater frequency of gastric 
ulcers in women, and of duodenal ulcers in men. Cooke also believes 
that it is only a question of time until the work now being done on 
immunity will take all these cases away from the surgeon's knife. Until 
that happy day comes, however, he recognizes the importance of early 
diagnosis and prompt resort to the surgeon if medicines do not 
give results. What he has to say about pain and tenderness is 
naturally reliable. The pain in his case was sometimes merely epigas- 
tric discomfort, and again it was burning in character and radiating 
toward the right shoulder. When it was severe it was almost always a 
little to the right of the median line, about in the parasternal line, and 
2 cm. (1 inch) below the gall-bladder. He agrees with what Moynihan 
says about the time of the onset of pain, being a valuable indication of 
the seat of ulceration. Tenderness when present coincides in loca- 
tion with the pain. Vomiting is of a reflex character and occurs when 
the pain is veiy severe. The pain may be relieved by taking food — a 
glass of milk, or better a boiled egg. This is either because the reflex 
spasm of the pylorus prevents the escape of stomach contents, or because 
the food dilutes the excess of acid gastric juice. 

C. G. Cumston* says that duodenal perforation is likely to be mis- 
taken for appendical, because the pain first noticed is on the right of 
the median line, in the hypochondrium, and the peritonitis is apt to be 
most pronounced in the ileocecal region. He advocates an exploratory 
incision below the umbilicus in cases in which it is impossible to 
decide between these two lesions. If the peritoneal fluid is acid, and 
has no fecal odor, the perforation is probably in the stomach or 
duodenum. 

Symptoms of Duodenal Ulcer. -C. L. Scudder,' in a report of 
the successful suture of one case each of perforated gastric ulcer and 
perforated duodenal ulcer, compares the symptoms of ulcer in the two 
situations. Duodenal ulcer gives epigastric pain, relieved for a couple 
of hours by food. It is also relieved by vomiting of very acid material 
and by belching of gas. The pain is more intense than in gastric 
ulcer, and simulates gallstone colic. It has not, however, so sudden 
an ons^t, and does not radiate so readily. Gallstone colic also occurs 
independent of food, and the vomit is rarely acid. Graham says: 

> Medical News, 1905, vol. Ixxxvii. p. 1014. 

* Boston Medical and Surgical Jounial, 1905, vol. clii. p. 540. 
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" When the duodenum is involved the gas, acidity, and vomiting are as 
a rule more intense than if only gastric pyloric ulcer is present." Blood 
may be vomited, but is usually found only in the stools. Scudder's 
patients recovered from suture of the ulcer, and as both gave a his- 
tory of chronic ulcer, they submitted five months later to the operation 
of posterior gastroenterostomy, by which they were greatly relieved of 
their symptoms. 

Perforating Duodenal Ulcer. Operation at Sea. A record of 
successful operation under the most unfavorable circumstances is com- 
municated by H. W. Bayly.* The patient was a man aged twenty- four, 
with a history of " gastric ulcer." When two days out from Barbadoes 
he was badly overcome by sea-sickness. On the next day he had sharp 
pain three inches to the right of the umbilicus. Two hours later per- 
foration of a duodenal ulcer was diagnosed, and operation was performed 
six hours after onset of the pain. The facilities for operation were ex- 
tremely limited, but a perforated ulcer of the anterior surface of the 
duodenum, just below the pylorus, was exposed and closed by a purse- 
string suture and Lembert sutures. A second incision was made 
suprapubically for irrigation with saline. Both openings were drained. 
During convalescence transfusion was more than once resorted to, to 
supply the fluid lost by vomiting, due in part, at least, to the rough 
weather. The patient ultimately made a complete recovery. 

Gastroenterostomy for Duodenal Ulcer. F. Eve* has per- 
formed this operation twice for relief of duodenal ulcer. Both patients 
were males, suffering pain, two or three hours after eating, with melaena 
but no haematemesis. There was no vomiting in one case and no ten- 
derness in either. The stomach was explored in both instances by an 
incision in its posterior wall long enough to admit the hand. There 
was no abnormality of the stomach or pylorus. The forefinger passed 
through the pylorus readily detected an ulcer of the duodenum, in each 
case about an inch and a half beyond the pylorus. The opening in 
the stomach was partially closed and the remaining portion utilized 
for gastrojejunostomy. Both patients were greatly benefited by the 
operation. 

Oastroduodenostomy. S. White' has performed this operation five 
times with complete success. It was recommended in 1902 by Finney. 
In each of White's cases there had been haematemesis and other typical 
symptoms of gastric ulcer which had resisted prolonged medical treat- 
ment. In three cases there was narrowing of the pyloric outlet, with 
dilatation of the stomach. In all of the five cases the pylorus could be 

* Lancet, 1905, ii. p. 361. 

' British Medical Journal, 1905, ii. p. 117. 

» Ibid., p. 860. 
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drawn outside of the abdomen^ an important point in the easy per- 
formance of gastroduodenostomy. 

Brewer^ prefers Finney's gastroduodenostomy to gastrojejunostomy 
in cases of cicatricial stenosis of the pylorus, when the tissues are not 
too infiltrated. The mortality of both of these operations in capable 
hands should not be over 4 per cent., and as a permanent cure may 
be expected in a large majority of cases, it is difficult for him to appre- 
ciate why the rank and file of the profession do not give their unqualified 
approval to this method of treatment. 

Oastrie Tetany Believed by Oastroenterostomy. Mackay and Mac- 
donald' report that a woman aged fifty-two, suffering from dilated 
stomach and retention of food, was temporarily relieved by gastric 
lavage, which she practised for four months. She then had a tjrpical 
attack of gastric tetany. Lavage was performed, but it brought on 
another convulsion. Pain and distention continued and laparotomy 
was performed on the following morning. The dilated stomach was 
congested and contracting freely against the pylorus. The latter was 
very hard, but free from adhesions. A posterior gastrojejunostomy 
was performed. Convalescence was satisfactory. The pulse fell from 
100 to 80 by evening; the trace of albumin disappeared from the urine 
in ten days, and there was only a trace of the rigidity of the fingers 
remaining in three weeks. While the patient appeared conscious be- 
tween the tetanic seizures, previous to operation, the consciousness was 
imperfect, as she had no recollection of events occurring between the 
first seizure and the operation. 

Sequels to Gastric Operations. Acute Dilatation of the Stomach 
AFTER Operation. This subject was recently discussed by the Soci^t^ 
de Chirurgie of Paris,' several of those present mentioning cases in 
illustration. Legueu operated upon a woman for renal tuberculosis. 
Four days later the stomach was observed to be greatly distended. A 
tube was introduced and two quarts of dark fluid were withdrawn. 
The evening of that day the tube was again passed and three pints of 
fluid were withdrawn. This was repeated on the next day and on the 
next. The patient died without fever on the twelfth day. He looked 
upon this gastric dilatation as similar to that which occurs in the dog 
after division of the pneumogastric nerves. 

Reynier emphasized the importance of an early recognition of gastric 
dilatation. With the first symptom, one should wash out the stomach. 
He has seen " v^ritables rfeurrections" follow this treatment, so that he 
employs it systematically after operation whenever a patient vomits, or 

1 Medical News, 1905, vol. Ixxxvii. p. 49. 

* Lancet, 1906, ii. p. 1470. 

* La Semaine Medicale, 1905, pp. 571, 595. 
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even hiccoughs, if at the same time the face is altered and the pulse 
accelerated. With regard to the etiology he said that some cases seem 
to be due to infection, while others are not They may perhaps be 
attributed to irritation of the solar plexus. An excess of hydrochloric 
add occurring in a patient of nervous temperament probably favors the 
gastric dilatation, judging from some chemical analyses. 

Rouvier believed such cases are really forms of septicaemia, a view 
also shared by Walther. 

Legueu could not agree with them, as the operative wound had 
entirely healed per primam when the patient succumbed with the 
gastric trouble. 

Qu^nu supported Legueu's belief and cited a case in which gastric 
dilatation came on eight days after an operation for hernia, the wound 
having united meanwhile per primam. 

Hartmann advocated washing out the stomach and then administer- 
ing eight ounces of milk. 

TuflBer also believed in paralysis of the stomach leading to acute 
dilatation without any infection. In other cases there has doubtless 
been a previous chronic dilatation of the stomach, which afforded a 
reservoir for the great quantities of fluid vomited after operation. 

Terrier maintained that in all cases in which stomach symptoms arise 
after operation upon the stomach itself there is some infection present. 
In a long experience in gastric surgery he has found postoperative 
lavage of the greatest importance. 

Unusual Sequel to Gastroenterostomy. J. Kaufmann* narrates 
a series of misfortunes which one of his patients experienced. In 1901 
he referred this patient to a surgeon, who performed posterior gastro- 
jejunostomy and also' anastomosis between the ascending and descend- 
ing loops of intestine, using silk sutures for both. At the time the 
man was suffering from well-marked pyloric stenosis and hsematemesis. 
I£s condition was much improved for three months, and he gained 
twenty-geven pounds. Then his gastric symptoms gradually returned, 
and became worse. In about a year symptoms of stricture of the 
transverse colon were added. In two years vomiting of colonic fecal 
matter was added. This was only temporarily relieved by lavage. 
Thorough antisyphilitic treatment also failed to improve his abdominal 
condition, though it was followed by the disappearance of certain 
cerebral symptoms. Finally somewhat more than four years after his 
first operation the abdomen was a second time opened. There was a 
large fistula between colon and stomach, and another between colon 
and jejunum. Both were divided and sutured. This caused such a 

' Medical News, 1905, vol. Izzzvii. p. 53. 
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narrowing of the colon that the sigmoid and ascending colon were 
anastomosed. At autopsy no trace was found of an anastomosis 
between stomach and jejunum, and the opening between the ascend- 
ing and descending loops of jejunum was still patent, but very small. 
A number of cases have been reported in which such anastomotic 
openings have narrowed, but only a very few, possibly only one, in 
which the loop of bowel had entirely separated from the stomach, so 
that no trace of anastomosis could be found. None of the organs nor 
the brain showed lesions of syphilis. Kaufniann ascribes the abnormal 
openings to peptic ulcers of the jejunum. 

Intestinal Obstruction following Gastroenterostomy. Lund* 
mentions the occurrence of intestinal obstruction seven weeks after a 
posterior gastroenterostomy. The loop used was a long one (fourteen 
•inches) and enteroenterostomy was performed. The obstruction was 
due to a twisting of this loop. Lund thinks this was the result of 
violent vomiting on account of too much ether. The loop was untwisted 
and sutured to the mesocolon. This was followed by relief of the 
vomiting. 

Late Results after Gastroenterostomy for Chronic Ulcer 
AND Dilatation. T. G. Atkins^ says that some skeptics doubt the 
efficacy of gastroenterostomy to confer lasting benefit; that in a certain 
number of cases the old symptoms return, and that new ones arise, the 
direct result of operation, such as peptic ulcer of the duodenum, or 
pain due to fresh adhesions; and that the new opening is likely to 
close in time. In order to dispel these doubts, he made inquiries of 
sixteen patients who had been operated on more than a year and found 
that fifteen were free from all pain, fifteen had never vomited, none of 
the sixteen had vomited blood, and all were able to resume their 
former occupation, and that eleven of them had gained in weight. 
The operation which Atkins used to perform was gastrojejunostomy 
with jejunojejunostomy; and this was the operation performed in most 
of these cases. More recently he has been performing gastrojejunos- 
tomy close to the duodenum and omitting the intestinal anastomosis. 

Late Results after Pyloroplasty. Morison' has late reports 
from twenty-eight patients upon whom he has performed pyloroplasty. 
In four of them gastric symptoms recurred, so that posterior gastro- 
enterostomy was performed each time with satisfaction. These patients 
did not suffer from recurrence of stricture at the pylorus, but from 
fresh ulceration. Two other patients are no better than before the 
pyloroplasty, and should have further operative treatment. Ten others 

* Boston Medical and Surgical Journal, 1905, vol. clii. p. 549. 
« British Medical Journal, 1905, ii. p. 787. 
» Ibid., p. 777. 



THE STOMACH 87 

have occasional attacks of stomach trouble, though they are consider- 
ably better than they were before operation. Twelve are perfectly 
well. Morison does not believe that gastroenterostomy will maintain 
its present reputation. When it is used he makes use of a bone button 
of his own device, as anastomosis thus carried out is easier, quicker, 
and simpler than by suture, which he formerly employed. 

Results in Four Cases op Gastroptosis. Eve* reports four oper- 
ations for gastroptosis. llie first was a suspension of the stomach by 
sutures to the abdominal wall. The immediate improvement was not 
wholly maintained. In his next case he stitched both liver and 
stomach high up to the anterior abdominal wall. The improvement 
in this case was somewhat greater. In the other two cases he 
performed gastroenterostomy, because one patient has a dilated 
stomach with retention of food, and gave a history of hflematemesis; 
and in the other case at operation there was a large cicatrix of the 
lesser curvature. The improvement of symptoms in these patients was 
very great indeed. 

Diagnoflifl of Honr-gkuis Stomach. This condition is not so rare as it 
was thought to be formerly. Moynihan^ has seen and operated upon 
nineteen well-marked examples. He calls attention to . some new 
symptoms by which the diagnosis can be made. By means of the 
stomach tube three tests can be made. Wolfler's first sign, so-called, 
is the loss of a certain amount of the fluid which is poured into the 
stomach, because of its escape into the pyloric pouch. His second sign 
is the recovery of foul fluid from the cardiac pouch a few minutes after 
it has been washed clean. This is due to regurgitation from the pyloric 
to the cardiac pouch. A newer sign is that called *' paradoxical dilata- 
tion.'* It consists in a splashing sound obtained in the pyloric pouch 
after the cardiac pouch has been washed and drained dry with 
the tube. There are four signs which miay be elicited by the separate 
administration of the halves of a Seidlitz powder. In twenty or thirty 
seconds there will be an enormous increase in the resonance of the 
cardiac portion, but the pyloric portion will be unaltered. Later, as 
some of the gas passes the constriction in the stomach, a bubbling 
sound will be heard to the left of the median line. In the normal 
stomach this is heard at the pylorus to the right of the median line. 
Third, as the cardiac pouch lessens the pyloric will bulge. Fourth, 
in some cases a distinct constriction between the two pouches can be 
seen. 

Gastric Dilatation and Movable Kidney. Atkins' thinks gastric dilata- 
tion a common affection, especially in women who have . borne many 

^ British Medical Journal, 1905, ii p. 774. 

« Ibid., p. 767. Mbid.,p. 793. 
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children; and that in most cases, even the atonic ones, there is more or 
less narrowing of the pylorus. This may be due to old ulcers, or to 
adhesions, or to a movable right kidney, which may either press directly 
on the pylorus, or may so drag upon the duodenum as to kink it. 
Whenever he finds gastric dilatation which is not plainly due to contrac- 
tion of the pylorus he looks for movable right kidney and always finds 
it. He has found that fixation of the kidney will relieve these patients 
of all their gastric symptoms at once, and in time, under a properly 
r^ulated hygiene, diet, and strychnine, the stomachs have regained tljeir 
lost motor and digestive functions, and have become nearly normal in 
size. 

Oastroenteirostomy by fhe Twine Triangular Stitch. Maury^ has pub- 
lished another article fully describing his twine triangular stitch as 
employed in gastroenterostomy in dogs and humans. He now recom- 
mends the insertion of a complete continuous serous suture in addition 
to the twine triangular stitch. One-half of this suture is inserted before 
the twine triangles, and one-half afterward. If this is a necessary 
adjunct to the twine triangles, the time required for gastroenterostbmy 
by Maury's method will be very little less than that required for gastro- 
enterostomy wholly by suture, so that the field of the new operation will 
be very limited. It has two distinct disadvantages over the method by 
suture alone. One of these may be overcome by practice, the other 
never can be. The first is the necessity of inserting the stitches exactly 
right, and tying them very tight in order to produce complete sloughing. 
Practice may overcome this, though the number of tests upon man 
have not as yet demonstrated the fact very fully. The other disad- 
vantage is the length of time needed for sloughing of the included 
tissues of stomach and intestine. This period, judging by the clinical 
histories of the patients who recovered, as well as the autopsy findings 
of those who died, seems to be at least three days, and it may be pro- 
longed for a week. In some patients the twine did not pass by 
rectum for a number of days after the symptoms indicated the slough 
of the included tissues, but this is of course a minor consideration, as 
it is very imlikely that the twine loops, even though threaded through 
some living mucous membrane, would do any permanent harm. One 
Newfoundland dog licked his abdominal wound continually, and the 
hair which he swallowed formed a hair-ball around the ligature, a 
complication not to be looked for in the human subject. 

Jaboulay's Modification of Murphy's Button. The modification of 
Murphy's button, suggested by the French surgeon Jaboulay, consists 
in a slit in the side of the button, so that each half may be screwed 

* Annals of Surgery, June, 1905. 
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into the intestine through a very small slit not over one-half inch long. 
This is intended to do away with all sutures, both those to fit the in- 
testine about the half button, and also reinforcing sutures after the 
halves have been pressed together. E. Beer/ who tested these buttons 
by using them to make fourteen anastomoses upon dogs, found that the 
introduction of these twenty-eight half buttons produced eighteen tears 
of the intestine, usually requiring suture. No reinforcing sutures were 
used, and one dog died from leakage. Only eight of the fourteen but- 
tons cut their way out of the site of anastomosis. As tears and leakage 
have occurred with this button in the hands of its ihventor, Jaboulay, 
it seems destined to displace neither Murphy's button nor anastomosis 
by suture, but to take its place on the shelf with a multitude of other 
ingenious but yet defective surgical appliances. 

THE BICALL INTESTINE AND MESENTERY. 

Surgical Analomy of fhe Small Intestine. Monks^ has continued his 
study of the small intestine, reference to which was made in Progres- 
sive MEDiaNE, June, 1904. The chief practical value of that previous 
study was the suggestion that the relation of a single loop of the small 
intestine might be determined in one of several ways, and that the upper 
end of any given loop can be told from the lower end by careful exami- 
nation. The present study carries these details to more definite con- 
clusions, and adds to our knowledge of the small intestine and mesen- 
tery in various other ways. 

The mesentery is a flat structure whose root is about six inches long, 
but the " ruffled border" of which measures about fifteen feet. This 
" ruffled border" comprises scarcely more than the outer fourth of the 
mesentery. Its folds lie alternately to right and left from above 
downward (Fig. 24). 

The surest way of telling which is the proximal end of a single loop 
of the intestine is to palpate the mesenteric root between the thumb and 
fingers. 

" The loop of intestine is gently lifted from the abdominal cavity, and 
the assistant grasps its two extremities and holds it suspended horizon- 
tally. The surgeon, putting his thumb on one side of the mesentery 
and his first two fingers on the other, insinuates them slowly down 
toward the root of the mesentery, the slack of the mesentery being 
taken up by his other hand and by the hands of his assistant. 

" By this method, which requires a little practice, the examiner can 
instantly determine, and this usually before he reaches the mesenteric 

' Annals of Surgery, 1905, vol. xlii. p. 744. 
» Ibid., p. 543. 
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root, whether or not there is a twist in the mesentery. If there is a 
twist, it should be untwisted by rotating the loop of the bowel, and the 
mesentery again examined. When there is no twist of the mesentery, 
and the Ictop lies parallel with the mesenteric root, the upper end is the 
proximal end of the loop and the lower end the distal." 

Another important point to which Monks calls attention is the exist- 
ence of a distinct fold made by the mesentery as it descends into the 
pelvis from the lower end of the mesenteric root. He aptly tenns it the 
pelvic fold of the mesentery. He has many times palpated it, both in 
the cadaver and during surgical operations. It is of distinct use as a 
landmark whenever one wishes to enter the great fossa on the left side 

Fig. 24 




Showing the intestinal tube thrown into alternate curves, which are held in place by 
means of a stout copper wire within the gut. The alternating arrangement of the loops 
is most evident near the lower end of the ileum. The mesentery is flat up to the place 
where the ruffled edge begins. (Drawn with slight modifications, from a photograph.) 
(Monks.) 

of the mesentery, as in irrigating the left side of the abdomen from an 
incision on the right side or in the median line (Fig. 25). 

The pelvic fold of the mesentery is also of service in enabling the 
operator quickly to find the lower end of the ileum, as in a suspected 
typhoid perforation. 

" The technique of this procedure consists in carrying the forefinger 
over the psoas muscle and th iliac vessels, keeping the finger-tip close 
to the parietal peritoneum, and so entering the pelvis. The finger is 
then turned on its own axis and hooked upward, the peritoneum at the 
back part of the pelvis being followed carefully. In this procedure the 
finger usually goes behind the ileum, entering the cavity on the left side 



THE SMALL INTESTINE AND MESENTERY 



91 



of the mesentery, where the finger comes against the lower end of that 
structure. The thumb and forefinger then close upon each other, 
grasping what is between them. When this is brought from among 
the coils of intestine, it will generally be found that it is a loop of the 
ileum, very close to the ileocecal valve. It is quite easy to do this, and 
to do it rapidly, in case the last part of the ileum hangs in the pelvis. 
When, however, it lies above the ileocecal valve, which appears to be 
the rule in about 50 per cent, of all cases, the manipulation just de- 
scribed is not always successful. A little practice on the cadaver, how- 
ever, will usually enable one to trace out the lowest part of the ileum 
from its mesentery at the lower end of the mesenteric root." 

Fig. 25 




Showing the forefinger rounding the lower end of the ileum to reach the left side of the 
mesenteric root The ileum and its mesentery are held up, so that the finger-tip may be 



These experiments also showed that it is impossible for more than a 
very short portion of the small intestine to empty itself through a single 
enterostomy wound. This is because of obstruction not only from sharp 
curves and kinks, but also from outside pressure on the tube, and still 
further, because the fluid portions of the contents are in the dependent 
loops, where they act as water-seals in traps to obstruct the passage of 
gases along the intestinal tube. 

First Aid to Prolapsed Intestine. Andrews and Cock^ report a case 
showing what excellent results may follow the intelligent use of the 
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simplest means. A man aged sixty was found in a field near Gibraltar 
unconscious, and with three or four feet of long intestine prolapsed 
through a short wound in the left lower quadrant of the abdomen. He 
was carried a quarter of a mile to an outhouse of an inn, where boiling 
and boiled water were obtained, and the intestine washed and replaced.' 
Some needles and unbleached muslin were obtained from a golf club 
nearby, and the wound was closed and drained. The patient was taken 
home the same night, another quarter of a mile away. He recovered 
without any symptoms, other than a slight local peritonitis. The wound 
gaped and was sewed in layers one week after the accident, proper in- 
struments being then available. The patient recovered without ventral 
hernia. 

Traumatic Intestinal Hemoxrhage. Sauv^ mentions the occurrence of 
intestinal hemorrhage, following the reduction by operation of femoral 
hernia three days strangulated. The loop of intestine was congested, 
but not gangrenous, and its color improve at once. It was replaced in 
the abdomen and the wound closed. One week later, without rise of 
temperature, and with the pulse at no time over 100, the patient passed 
nearly two quarts of blood by rectum, making, however, a good recovery. 

Sauv^ found records of twenty-seven other cases of intestinal hemor- 
rhage occurring in connection with strangulated hernia. The cases are 
naturally divided into immediate and delayed hemorrhage. The 
causes of immediate hemorrhage are violent attempts at reduction, 
rupturing a bloodvessel, and perforation of the intestine with hemor- 
rhage. The causes of delayed hemorrhage are not quite so clear. 
The hemorrhage may come on within a few hours after reduction. The 
arterial isch^emia seems in these cases to have altered the walls of the 
capillaries and arterioles, so that they cannot withstand the increased 
blood supply after the strangulation is relieved. In other cases there 
has been gangrene limited to the mucous membrane, and the loosening 
of the slough has been followed by hemorrhage. Such hemorrhages 
have occurred from four to seventeen days after relief of the strangula- 
tion. Thrombosis and vasomotor paralysis have been assigned by other 
writers as causes of post-hemial hemorrhage. 

Sauv^ says that immediate hemorrhage may be avoided by abandon- 
ing utterly forcible attempts at reduction. If an immediate or delayed 
hemorrhage is recognized while in progress, ought the surgeon to 
operate? The answer to this question is to be found in the condition 
of the pulse, and the character of the stools. If the stools contain gan- 
grenous material, recognizable by the gray color and foul odor, the 
hemorrhage is probably due to the casting oflF of mucous sloughs, and 

^ Revue de Chir., 1905, vol. xxzi. p. 211, etc. 
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the patient will recover under the favorable influence of ice locally, and 
opium and ergotine internally. If the surgeon has overlooked a gan- 
grenous patch extending to the peritoneum of the bowel, this favorable 
prognosis is not warranted, as perforation will result. If the stool is 
almost pure blood, and the pulse is very rapid, it is difficult to say 
whether or not operation should be performed, because the exact origin 
of such hemorrhage is in doubt. The patient is not in good condition 
for an intestinal resection and enteroanastomosis. And yet, this may be 
found to give the best results. 

It is hoped that other surgeons will give their experience with post- 
operative intestinal hemorrhage, so that our knowledge of this condition 
may be increased. 

iDtestinal Obstniction Oaiued by a Oallstone. It is perhaps not as 
well known as it should be that intestinal obstruction may be due to a 
small gallstone. Robson in his book on Diseases of the GaU-bladder and 
Bile-ducts mentions cases in which a stone not more than an inch in 
diameter produced complete obstruction. In order to do so it must, 
however, set up inflammatory changes in the wall of the intestine, or 
peritoneum, or lead to a volvulus. Gordon and Wright* report such a 
case. The small intestine at the point of obstruction in their case was 
so friable that they had difficulty in making sutures hold. The exact 
size of the gallstone is not given. 

Powell' removed an eggnshaped gallstone measuring one and one- 
half inches in its longest diameter, and one inch transversely, from the 
ileum of a woman aged fifty-six years. It had caused complete obstruc- 
tion of the intestine. The patient gave a history of attacks of biliary 
colic some eight years previously. Five days before operation she was 
seized with severe epigastric pain, and movements of the bowels ceased. 
For two days before operation there was stercoraceous vomiting. Recov- 
ery after operation was prompt. 

Gallstone Obstructing the Sigmoid. Milward' found the sigmoid 
flexure obstructed by a gallstone measuring 1| x 1| inches, which he 
removed by incising the wall of the bowel through a longitudinal band. 
Suture was difficult on account of friability of the tissue. 

Volvulus following Appendicitis. Stirling* reports two cases of 
volvulus of the small intestine following operation for appendicitis, at 
intervals of nine days and seven weeks, respectively. In both cases per- 
foration had preceded operation, and in one there was much pus in the 
pelvis^ which in both cases was the site of the subsequently twisted loop 

^ Dublin Journal of the Medical Science, September, 1905, p. 182. 

' Journal of the American Medical Association, 1906, vol. zlv. p. 1800. 

' Lancet, 1905, ii. p. 1327. 

* Intercolonial Medical Journal of Australasia, 1906, vol. x. p. 57. 
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of small intestine. Stirling sees in these complications an additional 
reason for early operation for appendicitis, before the spread of perito- 
nitis sets up adhesions which may later produce intestinal obstruction in 
one or another form. Both of his patients recovered from the operation 
rendered necessary by the volvulus. 

Intestinal Obstruction after Labor. T. P. Shaw^ mentions an 
unusual cause of intestinal obstruction — namely, such pressure upon the 
pelvic colon from a blood cyst as to obliterate its lumen. The patient, 
a primipara, passed through a normal labor and puerperium until the 
fourth day. She was then seized with violent pain of the left side while 
at stool, which was only controlled by repeated doses- of morphine. 
Symptoms of intestinal obstruction followed, and two days after the 
attack the abdomen was opened. There was a huge tense blood cyst of 
the left ovary, twisted on its pedicle, which was oedematous and thicker 
than one's wrist. The pedicle was untwisted, and the tumor removed, 
with relief of intestinal obstruction. 

Intestinal Obstruction. Treatment in Critical Cases. J. W. 
Elliot* says that the mortality following immediate enteredomy in critical 
cases of intestinal obstruction — especially in those of a cancerous nature, 
is very high, 50 to 85 per cent, in our best hospitals. There ought not 
to be a mortality of more than 10 per cent. Mikulicz and others have 
approached this low mortality by freeing the affected bowel, bringing it 
outside the peritoneal cavity, which is closed behind it. Not until this 
is done is the bowel opened. Acting on this suggestion, Elliot has oper- 
ated three times with success. In one case the obstruction was due to 
carcinoma, and in one to thrombosis of the mesenteric artery, and in one 
case there was intussusception of the colon from an unknown cause. 

Elliot's conclusions are as follows : 

1. The prevalent method of enterectomy with immediate suture in cases 
of intestinal obstruction, is attended with a high mortality on account of 
the changed condition of the distended bowel. 

2. Enterostomy with later enterectomy is to be reserved for those 
patients unable to bear primary enterectomy. 

3. Enterectomy with a temporary artificial anus should be the opera- 
tion of choice in all critical cases of intestinal obstruction when there is 
an opportunity for resection, whether it involves the large or small 
intestine. 

4. The suggested improvements in technique are these : The upper dis- 
tended bowel should not be opened until the peritoneal cavity is closed. 
(This is already the practice of several surgeons.) The afferent and 

^ Montreal Medical Journal, 1905, p. 28. 
2 Annals of Surgery, 1905, vol. xlii. p. 668. 
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efferent ends of the' bowel should be stitched together on their mes- 
enteric side before they are fastened into the parietal wound. This will 
greatly facilitate the later closing of the artificial anus. When the arti- 
ficial anus is in the small intestine the partially digested discharge from 
it should be collected and injected into the efferent opening. 

5. The closing of the artificial anus is a safe operation, and hardly 
disturbs the convalescence. 

6. Up to the present time not enough cases have been done by this 
method to estimate its mortality, but the cases here reported, and others 
referred to, suggest the probability of better results than have been 
obtained by enterectomy with immediate suture. 

Intussusception in Children. Hirschsprung* reports the result of 
treatment in 107 cases of intussusception in the Children's Hospital in 
Copenhagen from 1871 to 1904. Statistics covering years in the pre- 
antiseptic, antiseptic, and aseptic periods are not to be applied too rashly 
to the present age; but what he has to say of the necessity for early 
treatment is still true. Of these one hundred and seven children, seventy- 
seven were boys. All were well nourished; twenty-two were habitually 
constipated, and only nine gave a history of previous diarrhoea. In 
a great many instances either a fall or a blow upon the abdomen was 
the immediate exciting cause. Of the one hundred and seven children, 
sixty-five were cured, equal to about 61 per cent. The treatment which 
Hirschsprung recommends is chloroformization, taxis, and injection of 
w^ater with some force. If this does not immediately succeed it is 
repeated. If it is still unsuccessful laparotomy is performed. In 84 
cases it was possible to learn how long symptoms had existed previous 
to treatment in the hospital. Fifteen children were admitted in the first 
twelve hours after the onset; only one died, a mortality of 6 per cent. 
Twenty-eight children were admitted between twelve and twenty-four 
hours; ten died; a mortality of 36 per cent. Forty-one children were 
admitted after twenty-four hours; twenty-two died; a mortality of 54 
per cent. Forty-four children were less than one year old. Among 
them the deadly influence of delay was even more striking as they 
showed a mortality of only 30 per cent, when admitted in less than 
tw^enty-four hours and 70 per cent, when admitted after twenty-four 
hours. 

In the years 1871-1894 laparotomy was performed seven times, with 
one recovery; from 1895 to 1899 it was performed nine times, with two 
recoveries; and from 1900 to 1904 it was performed eight times, with 
two recoveries. It would be unfair, however, to compare the results 
of laparotomy with those of taxis and injection, as with few exceptions 

^ Mitteil. au8 der Grenzgeb. d. Med. u. Chir., 1905, vol. xiv. p. 655. 
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laparotomy was only performed after taxis and injection in complete 
narcosis had failed to reduce the intussusception. 

R. Jones^ recently reported a case of a child aged two and a half 
years, who jumped from a barrow and was seized with abdominal pain 
and vomiting. The pain continued in paroxysms for four days with 
frequent stools consisting of blood and mucus, but no fecal matter. The 
abdomen was distended and very tender. Nothing further was learned 
by palpation. The diagnosis of intussusception was made. The child 
was inverted and a quart of olive oil injected into the rectum. This 
was followed by an injection of starch-water and tinctura camphorse 
comp. No manipulation of the abdomen was attempted. Relief was 
prompt. All symptoms had subsided in two days. 

Surgical Oomplications of Typhoid. Perforation. The chief interest 
in surgical operations for perforation occurring in typhoid fever centres 
about an early diagnosis. Meakins^ calls attention to the fact that in 
spite of all that has been written on this subject, even the latest text- 
books still give as the symptoms of perforation, the symptoms of the 
resulting peritonitis. He has reviewed the records of the thirty-two 
cases of perforation which have occurred among 1230 typhoid patients 
treated in the Royal Victoria Hospital in Montreal in the last ten years. 
He admits the great difficulties of early diagnosb, and advocates a daily 
examination of every typhoid patient, with a record of the same. Too 
much reliance should not be placed on the nurse's notes, nor on the 
records of pulse and temperature as they appear on the chart. Often 
they do not alter for several hours. A blood examination is of no value 
in early diagnosis. 

Pain is by far the most reliable symptom. It is nearly always sudden 
in onset, but its degree, duration, and location all vary. Severe unac- 
countable pains often occur in typhoid fever without perforation. 
Tenderness, especially when over the site of the pain, is the next most 
important symptom. Early local rigidity either in the right or left lower 
quadrant b to be looked for. Increased rate of respiration seems to be 
another important feature. The other physical signs are of secondary 
importance. If doubt exists it is far wiser to explore than to wait until 
it is too late. Experience has shown that an exploratory laparotomy in 
typhoid fever is attended with little risk. 

It is with the greatest interest that we are able to compare these facts 
with those from Mt. Sinai Hospital in the city of New York. In the 
past two years in this hospital there were treated, according to M. 
Manges,' 216 patients suffering from typhoid fever. In this series there 

^ Intercolonial Medical Joamal of Australasia, 1905, vol. x. p. 27. 

* Montreal Medical Journal, 1905, p. 741. 

' Journal of the American Medical Association, 1905, vol. zliv. p. 1016. 
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were no less than nineteen cases of perforation. Sixteen patients were 
operated upon and five of them recovered. Three patients were not 
operated upon. One recovered, and two died. Some may be inclined 
to question the diagnosis of perforation in the case of this patient who 
recovered without operation, but the symptoms were so similar to 
those of patients proved by operation to have perforation, that Manges 
is convinced of the correctness of the diagnosis. 

Of all the symptoms, pain will always remain the most important. It 
was present in seventeen of the nineteen cases of the series, being absent 
only in the two delirious and comatose cases, and in fourteen it was the 
first symptom or onset. As this symptom deserves special attention it 
will be considered in detail later on. Of the condition of the abdomen, 
tenderness is a very varying symptom as regards extent, locality and 
severity. A far better guide is abdominal rigidity, which was present in 
sixteen cases, was variable in two and absent in one. 

Distention is also an uncertain guide, as it was marked only in six 
cases, was slight in eight and absent in three; in some of the latter the 
abdomen was even retracted. Movable dulness in the flanks forms 
quite an important symptom, and was present in eight cases, absent in 
eight, and not stated in three. As to the obliteration of dulness, much 
would be gained from this symptom if physicians would make it a 
rule to note the variations in the size of the liver dulness throughout the 
disease. The time which is now wasted in examining the spleen during 
the course of the disease would be far better spent if devoted to the 
percussion of the liver and abdomen. The obliteration of the liver dul- 
ness is best noted in the axilliary line, since this area is less subject to 
disturbing factors from undue extension of the colon and small intestine. 
The time of the occurrence of the obliteration of liver dulness is vari- 
able. It may even be absent in cases of perforation in which free gas is 
localized in the peritoneal cavity by preformed adhesion. It was 
present in eleven cases, and was either absent or of doubtful value in 
eight cases. 

Another series of 19 operations for perforations in typhoid fever is 
reported by G. L. Hays.* Eight of his patients recovered. He says 
that the diagnosis of perforation is easy, and that it is usually possible to 
make it even if the patient is delirious or is a foreigner. The typical 
symptoms are as follows: 

Pain comes on suddenly, and is severe and continuous, although it 
may occasionally be intermittent. It is first noticed usually in the right 
cecal region and may be referred to the external genitals. The whole 
abdomen is usually tender on pressure. The right rectus becomes rigid, 

^ Journal of the American Medical Association, 1905, vol. xlv. p. 1265. 

7 
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and the rigidity later extends to the left rectus. The peristalsis is not 
much impaired at the time; in fact, it may be increased for a short 
period, but later it is lessened and finally is absent. Liver dulness in 
the nipple line is lost at varying times, depending on the distention of 
the bowel and the amount of free gas in the cavity of the abdomen. 
The facies is characteristic of one suffering severe pain and possibly 
shock. The shock b characterized by a blanched countenance, a 
pinched nose and a feeble, rapid pulse, and a subnormal tempera- 
ture may be present. In his experience, in but few cases has there been 
a drop of temperature or a ^perceptible change in the pulse at the time 
of perforation. Slight nausea or vomiting is usually present. Whether 
the temperature has fallen or not it soon rises. This is due to a 
spreading peritonitis. The pulse increases in frequency, the rigidity of 
the abdomen and the tenderness is more marked and the facies is one 
of peritonitis. 

The patient may have several evacuations of the bowels after the 
occurrence of perforation. 

The three cardinal symptoms are, however, the sudden pain, the 
rigidity and the tenderness of the abdomen to pressure. These three 
symptoms being present in any case of typhoid fever, operation is 
indicated and demanded. 

Typhoid and Appendicitis. J. H. Jopson* removed the appendix 
of a girl, aged eight, in the second week of typhoid fever. She gave a 
history of several previous attacks of abdominal pain and vomiting, 
which were probably appendical in origin. At the time of operation a 
diagnosis of intestinal perforation was made, but it was supposed, until 
the appendix was exposed and the perforation was found in its gan- 
grenous tip, that a typhoid ulcer had perforated. The lumbar and 
pelvic regions were freely irrigated with saline. The wound healed by 
granulations, and the patient made a satisfactory recovery from the 
typhoid fever. 

Kelly and Hurdon divide cases of appendicitis, occurring in connec- 
tion with typhoid, into three classes: 

1. Accidentally associated appendicitis, or arousing into activity of 
a latent or chronic inflammation by typhoid fever. 

2. Appendicitis of mild or severe type arising from typhoid affection 
of the lymph glands, or ulceration of the appendix. 

3. Appendicitis following typhoid fever within such a brief time as 
to suggest strongly a causal relation. 

In Jopson's case the history of previous attacks, and the presence of 
a concretion in the appendix near the perforation, suffices to bring it 

' Annals of SnrRery, 1905, vol. xlii. p. 738. 
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into the first group as a chronic case aroused into activity by the 
typhoid inflammation. 

The differential diagnosis between perforation of a typhoid ulcer and 
of the appendix is naturally not an easy one, nor has it practical 
importance. It is, however, of great importance at times to be able to 
distinguish non-perforative appendicitis and typhoid perforation; for 
the growing opinion among the best surgeons seems to be against appen- 
dectomy during typhoid if the operation can be safely postponed until the 
patient has recovered from the typhoid fever. Operation for appendicitis 
in the early days of typhoid is usually successful. The mortality is 
considerable if operation is performed later than the second week. 

Infection of Oall-bladder in Typhoid Fever. S. P. Kramer^ mentions 
an instance of suppurcUive cholecystitis as an immediate sequel or 
almost complication of typhoid fever. The temperature had only been 
normal a few days before it went up again as a result of infection in 
the gall-bladder. There was pain and vomiting and muscular contrac- 
tion of the right side of the abdomen. Typhoid perforation was sus- 
pected. Instead there was found a gall-bladder greatly distended with 
pus. This was evacuated, together with thirty-five gallstones, from the 
centres of which were obtained pure cultures of typhoid bacilli. The 
patient survived operation by only six hours. She had before opera- 
tion a great distention of the abdomen not relieved by rectal injections, 
and which was due to distention of the stomach. Kramer accidentally 
punctured the stomach, and utilized the wound to empty the organ. 
He emphasizes the necessity of preliminary lavage if abdominal disten- 
tion is not relieved by rectal injection. 

Typhoid with AsscEsa of the Spleen. A. W. Harrington' has 
observed abscess of the spleen in two cases of typhoid fever. In one 
case the condition was unrecognized until revealed at autopsy, although 
the increasing size of the spleen had been noted. The other patient, 
a man aged thirty-three years, passed through a brief relapse and was 
recovering satisfactorily until the fifty-eighth day of the typhoid, when 
he complained of severe pain in the left hypochondrium with a tem- 
perature of 102°. This continued for some days until a swelling was 
palpable below the costal margin. A part of the twelfth rib was 
resected, and a small abscess of the lower end of the spleen was opened 
and drained. The patient's convalescence was again interrupted by 
osteomyelitis of the right femur requiring operation. The patient 
finally recovered. 

From the pus in the spleen, and later from that of the femur, 
cultures of staphylococcus aureus and streptococcus were isolated. 

» Medical News, 1905, vol. Ixxxvii. p. 1264. 
' Lancet, 1905, ii.p. 1393. 
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Typhoid with Three Intussusceptions. Another surgical com- 
plication of typhoid, and certainly a rare one, is mentioned by Bryant 
and Bragg.^ The patient was a fireman, aged twenty-three years. The 
disease ran its usual course for nearly six weeks. Then one morning 
the patient was seized with pain in the right iliac region, with free 
perspiration, and a small movement of the bowels. The temperature 
was 102.3'', pulse 120 and weak, and respirations 24. The leukocy- 
tosis was between seven and eight thousand. As the condition did not 
improve, the patient was promptly transferred to the surgical side of 

Fig. 26 




Dermoid cyst in wall of colon. ( Jepson. ) 



the hospital and was operated upon. " The incision was made one inch 
to the right of the median line. The abdomen was found filled with 
clear serum. The small intestine near the caecum was deeply congested. 
On drawing out the small intestine a short distance from the ileocecal 
juncture an intussusception was found about eight inches long, invagi- 
nated both ways ; this was easily reduced. A short distance farther on 
a second was found about five inches in length, also invaginated both 
ways; and drawing out more gut, there was a third intussusception 
about three inches long, invaginated from the right. Beyond this the 

» Medical Record, 1905, vol. Ixviii. p. 818. 
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gut appeared normal in color excepting the infiltrated patches and 
lymph nodes due to the typhoid infection. The incision was closed by 
through-and-through silkworm sutures. The puke was then 150, and 
almost lost at the wrist. Hypodermoclysis of salt solution and stimu- 
lating enemata and other stimulants were given, but the patient did 
not rally from the shock, and died five hours later." 

Dermoid Cysts of Intestine and Mesentery. Jepson^ reports the re- 
moval of a dermoid cyst from the wall of the ascending colon of a 
woman aged thirty-two years. The cyst was covered by the perito- 
neum of the bowel, and pushed the mucous membrane and muscular 
layers into the lumen of the bowel (Fig. 26). The muscular layer 
seemed to be wanting in places, or at least it was much thinned. 

Fig. 27 




Dermoid cyst in meBentery. (Jepson.) 

The other dermoid cyst which Jepson removed was situated in the 
mesentery, about forty-four inches from the ileocecal valve. This 
patient was a man. The cyst, which had been noticed by the patient 
himself for two years, had a diameter of four or five inches according 
to measurements made after its removal. Figs. 27 and 28 show well the 
diflFerent relations of such cysts to the intestine. 

Mesenteric Oyst, with Acute Intestinal Obstraction. MacLaren^ reports 
a case of this rare character occurring in a man aged sixty-five. After 
three days of vomiting and obstipation, he entered the hospital iii a 
collapsed condition. The abdomen was opened and the obstructed 
loop of small intestine wss found in the pelvis. It was brought 
upward, and was seen to contain a cyst somewhat smaller than the 

* Surgeiy, Gynecology, and Obstetrics, 1905, vol. 1. p. 319. 
' Montreal Medical Journal, 1905, p. 896. 
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first, which had produced an obstruction partly by traction and partly 
by twisting the intestine. It was situated in the mesentery and 
involved about one-quarter of the circumference of the bowel. It was 
enucleated, and the gap in the peritoneum closed by sutures. The 
cyst was of a serous character, having no lining epithelium. The 
patient recovered. 

Fig. 28 
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Cyst of mesocsBcum : A^ funicular process; B, cavity of cyst; Q mucous membrane; 
D, wall of cyst ; E^ cavity of ceecum ; JP, intestinal wall ; (?, ileocecal valve. (Ayer. ) 

Mesenteric Cyst, Projecting into the Caecum. Ayer* describes an 
uniisual fonn of mesenteric cyst which he encountered in a man aged 
twenty-three years. For several years previous to operation he suffered 
from attacks of sharp pain in the ileocecal region, with vomiting and 
constipation, but very little fever. A diagnosis of recurrent catarrhal 
appendicitis was made, but at operation the appendix was found to be 

^ American Journal of tbe Medical Sciences, 1906, vol. cxxxi. p. 89. 
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normal. There was a fluctuating, smooth tumor as large as a duck's 
^g, and having somewhat its shape, situated in the posterior part of the 
caecum (Figs. 28 and 29). The mass was at first thought to be an 
invagination of ileum into the caecum, but as it could not be reduced, 
the csecum was opened and the true character of the tumor was revealed. 
The cyst was incised and its contents — about four ounces of clear, 
viscid fluid — ^were evacuated. The cyst wall was so firmly adherent to 
adjacent structures that enucleation was deemed inadvisable. The 
portion of the cyst which projected into the caecum was, therefore. 







Fig. 29 
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excised and the caecum closed by suture. The patient made a good 
recovery. Unfortunately neither the cystic fluid nor the excised portion 
of the wall of the cyst was preserved for examination. 

The Value of Jejunostomy. Lempp^ thinks that the value of jeju- 
nostomy has not been sufficiently appreciated, and that the operation 
would be oftener performed were this not the case. He discusses the 
problem in three classes of patients, namely, those having carcinoma of 

> Arch. f. klin. Chir., 1905, vol. Ixxvi. p. 323. 
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the stomach; those having gastric ulcer or some of its results, and those 
suffering from lesions of the stomach due to ingested caustics. The 
following are his conclusions with reference to jejunostomy in carcinoma 
of the stomach: 

I. Jejunostomy is indicated: 1. In carcinoma with stenosis when 
neither resection nor gastroenterostomy is practical. 2. In carcinoma 
of the cardia when owing to the shrinkage of the stomach gastrostomy 
is not possible. 3. In carcinoma of both cardia and pylorus. 4. In 
carcinoma without stenosis when food causes great pain. 5. After per- 
foration of a carcinomatous ulcer, in order to permit exclusion ^of the 
stomach. 6. After rupture of a carcinomatous ulcer into the intestine 
or externally through the abdominal wall. 

II. As the necessity for jejunostomy is often not evident until the 
abdomen has been opened, permission to perform it if necessary should 
be obtained of the patient before the anaesthetic is taken in all cases of 
gastric cancer. 

III. It is a good plan whenever possible to test the effect of exclud- 
ing food from the stomach temporarily by keeping the patient for some 
days upon rectal alimentation. This is particularly important in cases 
of stenosis in which food in the stomach causes pain. 

IV. When once the jejunal fistula has been established, all of the 
nutriment given the patient should be introduced by it; or at least the 
fistula should be preserved so that it can be used at any time that it is 
needed. 

V. Jejunostomy should not be performed: 1. If there are severe 
complicating diseases, such as pneumonia or bronchitis, as such patients 
have no power to rally from the operation. 2. If rectal alimentation 
for a few days with complete rest of the stomach produces no cessation 
in the symptoms referable to the stomach, and especially if the pain 
continues unabated. 3. If there are extensive metastases in the liver, 
or in the peritoneal cavity, or in the lymph channels. 

Jejunostomy has also a place in the treatment of non-malignant 
affections of the stomach, such as uLcer and its complications. 

I. Jejunostomy is absolutely indicated if starvation threatens and no 
other remedial measure is possible. 

II. It is the simplest palliative operation in cases of gastric ulcer, 
can be performed upon the weakest patients, and brings relief in every 
stage and in the presence of every complication. 

III. Jejunostomy is the normal procedure. 1. In simple ulcer of the 
stomach not involving the pylorus, and so situated that stenosis is not 
likely to follow from its cicatrix. 2. In stenosing ulcer of the cardiac 
portion and in hour-glass stomach with an inaccessible cardiac portion. 
3. Whenever the stomach is markedly contracted in consequence of 



THE SMALL INTESTINE AND MESENTERY 105 

numerous ulcers, ulcerative gastritis, or perigastritis, and there are 
irritative symptoms present. 

IV. Jejunostomy as a palliative operation should be performed in 
cases in which a more serious operation — ^resection or gastroenter- 
ostomy — ^is indicated, but the strength of the patient does not permit it 
to be carried out, for example: 1. In extensive callous ulcer. 2. In 
the presence of dangerous hemorrhage. 3. When there is a fistula 
between the stomach and colon, or other part of the intestine. In some 
of these cases the jejunostomy will probably prove a palliative measure 
only, to be followed later by the more radical procedure. 

V. Jejunostomy is indicated in combination with gastroenterostomy. 
1. If there is pyloric stenosis, and the marked irritability of the 
stomach (hemorrhage, etc.) makes a complete exclusion of this organ 
desirable. 2. If ulcer of the body of the stomach coexists with ulcer 
or stenosis of the pylorus. 

VI. In cases of perforative ulcer of the stomach or duodenum, 
besides attending to the perforation itself, the surgeon should perform 
a jejunostomy in order to give the stomach complete rest. This is 
especially desirable if peritonitis is present. 

Vn. Jejimostomy may restore the health of the patient when resec- 
tion or gastroenterostomy has failed of its purpose. 

VIII. The fistula is temporary. Nourishment should be introduced 
through it till all symptoms have disappeared, and mouth feeding 
should then be gradually resumed. Not until this is fully restored and 
no abnormal symptoms are produced by it should the fistula be allowed 
to close. The total acidity of the gastric juice is a valuable test of the 
normality of stomach digestion in these cases. 

Jejunostomy after Bums of the (Esophagus and Stomach: 1. The best 
treatment after bums of the oesophagus and stomach, especially of the 
pylorus, is the inunediate performance of jejunostomy. 2. Not the 
character of the caustic swallowed, but the extent of the burned surface 
determines this. 3. If the stomach is much distended, a gastrostomy 
should also be performed in order to relieve the stomach of its foul 
contents. 4. The jejunostomy is only temporary. The stricture of the 
oesophagus resulting from the bums should be dilated by bougies, and 
the stenosis of the pylorus, if one forms, should be overcome by a 
plastic operation or by resection, or if these are impossible, a gastro- 
enterostomy should be performed. 

Technique of Jejunostomy. It is essential that the operation chosen 
shall be simple, so that it may be quickly performed under local 
ansesthesia if necessary, and that it shall give a continent fistula. Von 
Eiselsberg has adapted Witzel's principle for this purpose very success- 
fully. An incision is made in the median line or through the left 
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rectus. The first jejunal loop is sought for as in a gastroenterostomy. 
This loop is brought out of the wound, placed in proper position, and 
the site of the fistula is chosen. This should be about 30 cm. (12 
inches) from the duodenojejunal junction in order to ensure an easy 
attachment to the abdominal wall without tension. The intestinal loop 
is surrounded with gauze, and a short longitudinal incision is made 
through the serous and muscular coats. The mucous membrane is 
then seized with forceps and snipped with scissors, just enough to allow 
the passage of a No. 10 soft rubber catheter. The catheter is pushed 
into the descending part of the intestinal loop for about two inches. 
The open end of the catheter is clamped or stopped with a wooden 
plug. The catheter is then depressed into the intestinal wall parallel 
to its long axis, and exactly opposite the mesenteric attachment. A 
few Lembert stitches fix it in this position by bringing over it a fold of 
serosa and muscularis on either side, thus forming a canal about 3 cm. 
(1.5 inches) long. One or two stitches are also placed below the place 
where the catheter enters the intestine, so as to shut the canal tightly 
at that end. The patency of the catheter is tested by passing saline 
through it into the jejunum. The intestine is then fixed in the wound 
by four sutures of the intestine about the catheter to the parietal peri- 
toneum. It is not necessary that the whole length of the canal should 
be extraperitoneal. The catheter may be fixed to the intestine by a 
catgut suture, or to the fascia. The abdominal wall is sutured in 
layers. In order to avoid kinking, the opening of the fistula in the 
abdominal wall should be one or two fingers' breadth below the navel; 
never above the navel. It is important to use only a single row of 
stitches in forming the oblique canal, as more than this may obstruct 
the lumen of the intestine. Such a fistula is perfectly continent, and 
will close of itself whenever the tube is left out. 



THE APPENDIX. 

An Early Diagnostic Sign of Appendicitis. Berardinone^ has observed 
that in almost all cases of appendicitis there is enlargement of a single 
lymph gland, situated above Poupart's ligament, near the external ring. 
This gland is, of course, distinct from those of the mesoappendix, those 
of the ileocecal angle, and those along the superior mesenteric artery. 
All of these, as is well known, may be swollen in appendicitis, but the 
enlargement of this inguinal gland has hitherto escaped notice. The 
swelling reaches its maximum in forty-eight hours, the gland then 
being as big as a large pea, or a small cherry. It is tender on pressure, 

' Riforma Med., 1905, p. 1242. 
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and may give pain spontaneously if the swelling is marked, and if 
other more intense pain at the appendix does not mask this lesser pain. 
This glandular swelling is more noticeable in cases of appendicitis with- 
out symptoms of rupture, extra-appendical abscess, etc. Berardinone 
explains this as follows : When the peritoneal infiltration is considerable 
the pressure occludes the lymphatic vessels and prevents the infection 
from reaching this gland. When the infection is confined to the ap- 
pendix the reverse is true. As the attack of appendicitis subsides, so 
does the swelling of the gland. Six cases of appendicitis were recently 
observed by Berardinone. The gland was enlarged in five of them. He 
has seen it enlarged once in six cases of enterosigmoiditis. 

Observations by a number of surgeons ought very soon to determine 
whether Berardinone has added a reliable symptom to those already 
existing for the diagnosis of appendicitis. 

Diagnosis of Appendicitis in Young Women. Hooper* has ob- 
served sixty cases of appendicitis in women, and in no less than forty 
of them the disease of the appendix was associated with or mistaken 
for diseases of the pelvic organs. He has known instances of school- 
girls allowed to go on month after month dreading the menstrual period, 
morbid, invalided, always having headache and malaise, until finally an 
examination has shown that the appendix was infected, or was adherent 
to the pelvic organs. Considering the life that most school-girls lead, 
the frequency among them of appendicitis is not to be wondered at. 
Most of them take little exercise, drink little water, and are consti- 
pated. Boys of the same age are much better off in all these respects. 
During sixteen years* experience in a large boys' school Hooper saw only 
two cases of appendicitis, while in five years' experience with a large 
girls' school he saw seven cases. He believes that it is not suflSciently 
recognized how frequently appendicitis, both acute and chronic, occurs 
in young girls. 

Appendicitis and Pelvic Inflammations. H. P. Jack,' after de- 
scribing the lack of direct anatomical connection between the adnexa 
and the appendix, in spite of the attempts of some to establish this, says 
that none the less the two are clinically often related, and that inflam- 
mation in one part may extend to the other. Adnexal disease, due to 
appendicitis, is not nearly so common, however, as appendicitis follow- 
ing adnexal trouble. Such appendicitis, as a rule, consists of light 
adhesions to tumors, or to the uterus or its stump, or to the stump of an 
ovary or its tube, but there are instances of severe inflammation. It 
is often very difficult to make a differential diagnosis between appen- 
dicitis and adnexal disease, and it is necessary to bear in mind that 

^ Intarcolonial Medical Journal of Australasia, 1905, p. 449. 
' New York State Journal of Medicine, 1906, vol. vi. p. 29. 
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appendicitis is appendicitis^ and occurs just as frequently in women as in 
men. The history is often a great help in distinguishing these affections. 
In right-sided adnexal disease the pain is usually in the region of 
Poupart's ligament, lower down than in appendicitis. If there is ten- 
derness and a mass to the left of the uterus, the probability that the 
disease is of the adnexa is great; but there are cases in which the 
appendix is in the pelvis, and under such circumstances a mistaken 
diagnosis is likely to be made. In cases of doubt it is better to make an 
exploratory incision than to delay a needful operation until a positive 
diagnosis can be made. 

" Regarding the treatment, there are some points of special interest. 
If known two-sided pelvic disease exists, and appendical complications 
are expected, or in the case of tumors, the median incision is best. If 
appendical adhesions be light, they may be severed and the tumor 
removed and then the appendix, and this should always be removed 
if adherent, even though the adhesions be light. If the disease is 
limited to the right side, the semilunar incision gives a good exposure." 

Appendicitis in Children. C. N. Dowd^ has made a careful study 
of seventy cases of appendicitis treated by operation by him, either in 
hospital or private practice, and compares them with a somewhat larger 
number of adults similarly treated by himself. He finds that children 
stand short operations well, and are more likely to recover from peri- 
tonitis than adults, but that long operations are to be avoided. He has 
received the impression that, on the whole, the percentage of severer 
grades of appendicitis is higher in children than in adults. He also 
notes the facts in regard to the peculiarities of appendicitis in children: 
(1) the rapidity and insidiousness of the disease are much greater; (2) 
that the percentage of diffuse and general peritonitis is greater, probably 
because the omentum is less apt to enclose the inflamed appendix; (3) 
that the pain is almost always present, but is more difficult to interpret; 
(4) that the vomiting is almost always present and is frequently many 
times repeated; (5) that the abdominal palpation in the majority of 
cases is as satisfactory or more satisfactory than in adults, but in a few 
cases is absolutely misleading; (6) that constipation is much less likely 
to be present; (7) that children have a greater ability to deal with general 
peritonitis than adults; (8) that during the acute progress of the dis- 
ease delay is more dangerous than in adults, because of the insidious 
course of the disease and the greater tendency to peritonitis, and im- 
mediate operation is therefore to be advised. 

Cecal Tuberculosis Mistaken for Appendicitis. G. G. Turner* 
saw a woman aged thirty-four suffering from right-sided abdominal pain 

» Medical News, 1905, voL lixxvii. p. 577. 
» Lancet, 1905, voL ii. p. 824. 
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and Yomiting, and finding a small, tender mass in the iliac fossa, a diag- 
nosis of appendicitis was made. When the abdomen was opened the 
mass was found to be in the outer and posterior wall of the caecum. 
There were no enlarged glands. Two inches of ileum, the appendix, 
and the caecum were removed. The cut ends of bowel were closed sepai^ 
ately and a lateral ileocolostomy performed. Microscopic examina- 
tion showed the growth to be tuberculous, with evidences of secondary 
septic activity. The patient had been in bad health for a year previous, 
but no evidence of tuberculosis of the organs could be found, either be- 
fore or after this operation. Recovery from operation and an improve- 
ment in the general health was noted. 

AppENDicms DURING PREGNANCY. Coe* finds that little attention 
has been given to the occurrence of appendicitis during pregnancy, 
possibly because the majority of cases are of a mild type. He says that 
one should " treat appendicitis in pregnant females in the same way as in 
the non-pregnant. In a mild case carry the patient through pregnancy 
if possible, and operate as soon as convenient after delivery, if the usual 
evidences of appendical trouble continue, since why should the woman 
be exposed to further risk during a subsequent pregnancy? 

" If local pain persists, and especially if an induration can be felt, 
operate as in any other case. 

" In the presence of perforation and abscess formation, operate with- 
out delay, dbturbing the uterus as little as possible, and draining freely. 
It is desirable to suture the upper portion of the wound, if possible, or at 
least to plug it with gauze, firmly secured by strips of plaster, so that 
there will be no danger of extrusion of a loop of gut during labor. 
Opium would naturally be administered more freely than usual after 
these operations, to prevent uterine contractions. The preference in 
these cases is for the rectus incision, carried low down, in order to allow 
exploration of the pelvis. In perforation, with diffuse peritonitis after 
delivery, of course the median incision is preferable, with counter- 
openings at the most dependent points in the loins." 

As toxaemia of pregnancy is often of intestinal origin, the plain duty 
of the accoucheur is to prevent this condition, not only by careful at- 
tention to the bowels (the use of laxatives and high irrigations) but by 
rigid supervision of the patient's diet, the restriction of meats, the cut- 
ting off of sweets and starches, and insistence upon the drinking of at 
least two quarts of water per diem. A number of cases are cited 
illustrating the various phases of this subject. 

Gangrenous Appendicitis; Death from AcETONiEMiA. T. G. 
Atkins^ gives a report of an interesting though fatal case of gangrenous 

* Sargery, Gynecology, and Obstetrics, 1906, vol. L p. 63. 
> British Medical Journal, 1906, ii. p. 806. 
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appendicitis, occurring in a boy aged twelve years. The appendix was 
removed twenty-nine hours after the first pain, and fifteen hours after 
the rise in pulse and temperature. It was gangrenous, but not perfor- 
ated. The wound was closed, and the boy did well for four days, 
without rise of temperature, and with normal action of the bowels. On 
the evening of the fourth day he became restless, screamed as in terror, 
and then became unconscious, with dilated pupils and oscillating eyes. 
The temperature was normal, and the puke ranged from 86 to 114. 
The breath had a sweetened odor and, although there were no abdom- 
inal symptoms, the wound was reopened. No pus or peritonitis were 
found. There was still no fever, but the pulse went up to 126, and the 
urine had a sweet odor. On examination it was found to contain a 
large quantity of acetone. The patient died about twenty-four hours 
after the first restlessness was observed, the temperature having risen to 
105** shortly before death. No autopsy was permitted. The death was 
evidently due to acetoneemia. The treatment was free purgation, normal 
saline under the breasts and rectal irrigation with saline. 

When Not to Operate in Appendicitis. So many articles have 
been written on when to operate in appendicitis that J. E. Moore* 
thinks it time to gather together the few rules showing when operation 
should not be performed. He believes that operation should not be 
performed when the patient is evidently moribund. Nor should it be 
performed when the patient is evidently convalescing. This applies to 
cases in which the patient is first seen by the surgeon in the third, 
fourth, or fifth day, and the symptoms are improving. The risk of such 
patients going wrong without immediate operation is very slight. Either 
they recover entirely, in which case an interval operation is to be per- 
formed, or else an abscess forms which can be incised with less risk than 
an operation at the period mentioned. Moore admits that a good many 
surgeons will not agree with him in this, and that each case must be 
judged for itself. If appendicitis occurs in connection with severe 
la grippe, pneumonia, typhoid, or some other disease which makes the 
administration of a general anaesthetic hazardous, operation is to be 
deferred or limited to the opening of an abscess under a local anaesthetic. 
The fifth class of patients who should not be operated upon are those 
suflFering from diffuse peritonitis. Moore believes that a greater number 
of these patients can be saved by opening abscesses locally, through the 
vagina or elsewhere, and by lavage and starvation, than can be saved by 
a radical operation. 

H. A. Bruce,^ on the other hand, who has had personal experience with 
over 400 cases of appendicitis, strongly advises immediate operation as 

* Journal of the American Medical Association, 1905, vol. xliv. p. 1976. 
^ Canadian Practitioner and Beyievfi 1905, yol. zzz. p. 415. 
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soon as the diagnosis is made, unless there is some complication con- 
tradicting it. If competent surgical treatment is not available, the 
patient should receive only rectal alimentation. The stomach should 
be washed out and nothing should be given by mouth. This is also his 
treatment in cases in which operation is contraindicated and in all oper- 
ative cases for two days after operation. 

Operative Technique in Appendicitis. Maurice Richardson* 
thus describes his operation in acute appendicitis. ''I make an in- 
cision of sufficient length through the outer border of the rectus, with 
especial reference to the tumor or other signs of localized or localizing 
peritonitis. 

"It is of the utmost importance to open the abdominal cavity well 
within the area of infection. The moment the peritoneum is nicked I 
can tell whether there is a general infection. If the intestines are un- 
changed and there is little or no fluid, there is no general infection. If 
turbid serum spurts out under pressure, there is almost without a doubt 
beginning general infection. 

"The next step is to cut through the peritoneum the full length of 
the external wound. Then the abdominal walls are lifted so that great 
masses of gauze can be used to protect intestines in all directions, radi- 
ating from the nidus of infection — the appendix. If used in sufficient 
quantity, the gauze will absorb all the fluid so that when it is removed 
the peritoneal cavity will be dry. Furthermore, the operator can see 
the exact situation of the appendix, its attachments, and the extent of 
suppuration and can perform intelligently an operation which in former 
days resembled nothing so much as the stirring together of small intes- 
tines, gangrenous appendix, and putrid exudations — an operation which 
it seems to me now a wonder that anybody survived. 

"When the appendix has been isolated and tied, and before the 
soggy gauze masses are removed the permanent wicks are placed, usu- 
ally a cigarette drain to the pelvis, and a plain gauze drain to the base 
of the appendix, the gauze masses are carefully withdrawn and the 
intestines fall back into place. No wiping and no irrigation are neces- 
sary. For twenty-four or forty-eight hours the wicks pour into the 
dressings enormous quantities of bloody serum. Then the track of 
the wick becomes isolated from the general peritoneal cavity. In three 
or four days it is removed and a shorter one substituted. This is 
removed in another week." In chronic appendicitis he employs the 
muscle splitting incision. 

Of the treatment in general 'peritonitis he says: "I have tried irri- 
gations in all forms. I have opened in the middle, on both sides, and 

^ Boston Medical and Surgical Journal, 1905, vol. clii. p. 334. 
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in both flanks as well as in front. I am fully convinced of the use- 
lessness of these incisions, as well as the uselessness of irrigation, and 
of enterostomies, and the worse than uselessness of evisceration 
and the wiping oflf of every speck of fibrin. I believe that all 
that human art can do in general peritonitis is to remove as laige an 
amount of infecting fluid as possible with the least shock possible, 
trusting to the absorptive power of the peritoneum, and the strength 
of the patients to do the rest." 

Richardson warns against predicting a favorable outcome under pal- 
liative treatment. Although he has had experience with thousands of 
cases, he says he cannot predict the outcome of an acute case no mat- 
ter how mild it may be, and cites, to prove this, recent instances from 
his practice. 

On the question of immediate operation versus delay R. H. Fitz^ 
says: "The physician is justified in delay until the conditions call for 
an immediate operation. These may be present at his first visit, or 
may not appear till a later period. If after twenty-four hours there is 
no improvement, and especially if the fever increases, an immediate 
operation is preferable to further delay.'* 

H. A. Kelly' exposes the appendix and ties off its meson. A suture 
of fine silk is laid around its base but not drawn tight. Just beyond 
this the appendix is seized with crushing forceps and crushed, and just 
beyond this it is also seized with ordinary artery forceps. The appendix 
is then divided between the two pairs of forceps with the Paquelin 
cautery. Gauze is then placed beneath the crushing forceps and the 
cautery is applied to the line of their jaws until the visible portion of 
the appendix has been burned away and the portion included in the 
forcep's jaws has been cooked to a translucent substance resembling 
gristle. Thb is inverted, after removal of the forceps, and the purse- 
string suture drawn tight. A second Lembert suture is applied. 

Variation in Operation to Meet Unusual Situation of the 
Appendix. A. S. Taylor* reports a case of appendectomy the interest 
of which lies in the uncommon location of the appendix, and the fact 
that its tip and base could not be reached through a single incision with- 
out prolonging the same unduly. The base of the appendix was readily 
found through an intermuscular separation, by turning up the caecum. 
Thence the appendix passed directly behind the caecum, and its tip 
could be felt high up to the outer side of the caecum (Fig. 30). 

The peritoneum was divided at the base of the appendix and an 
attempt was made to enucleate the appendix with the finger. The 
retrocecal part was readily freed, but it soon became evident that the 

^ Loc cit. ' American Medicinei 1904, p. 1123. 

' Medical News, 1905, vol. l^czzyii. p. 590. 
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upper parts could not be dealt with in this manner, as the method was 
blind and did not give sufficient control of any hemorrhage that might 
occur. The incision was, therefore, continued upward through the 
skin and external oblique muscle, and a second entrance made into 
the peritoneal cavity through the transversalis muscle. Through this 
second opening the appendix was freed and its peritoneal attachments 
ligated, and the patient was saved from the ventral hernia which would 
almost certainly have followed a division of the fibers of the trans- 
versalis muscle throughout the length of the skin incbion. 



Fig. 30 




Ay peritoneal fold ranning upward from mesoappendix to liver; B, retroperitoneal por- 
tion of appendix; C, retrocecal portion of appendix. (Taylor. ) 

Condition of Patient after the Appendix has been Removed. 
L. Jones* undertook to learn the late condition of patients from whom 
the appendix was removed in St. George's Hospital in the years 1900, 
1901, and 1902. He obtained eighty-seven replies to about twice as 
many letters. Some of these patients had peritonitis at the time of 
operation; some an abscess confined to the appendix, while some of 
the operations were performed in the interval between attacks. Taking 
all the patients together, fifty-four of the eighty-seven have been per- 
fectly well since operation; twenty-seven have had in general good 
health, but have had occasional symptoms in the vicinity of the wound, 

» Lancet, 1905, ii. p. 1613. 
8 
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and six have had symptoms which they ascribe to the operation. 
Tliree of these have ventral hernia in the scar; two have occasional 
severe pain, and the sixth ascribes to the operation symptoms which 
probably could not have been produced by it — ^viz., a double inguinal 
hernia. 

It is interesting to note the subsequent history of seventeen patients 
whose periappendical abscesses were opened without removal of the 
appendix. Two of them had subsequent acute attacks with operation 
and removal of the appendix. Nine are in perfect health, never 
having had another attack. Six of them have had more or less pain 
at times, but not enough to seriously inconvenience them. These are 
included in the twenty-seven who have had mild symptoms. 

Thrombosis of the Left External Iliac Vein following 
Appendectomy. Witzel* reports three cases of this rare sequel to the 
removal of an appendix. He fiilds its cause not in any intra-abdomi- 
nal condition but in the simultaneous ligature or inclusion in the suture 
of the right epigastric vein and artery. Following this the tissues over- 
lying the right rectus became very blue and the thrombosis gradually 
extended up the left epigastric veins and then to the left external iliac 
and femoral. 

Parotitis after Appendectomy. Bowe* has seen acute parotitis 
following removal of the appendix in two instances. In one case there 
was no abscess outside of the appendix, and the wound healed promptly 
per primam. On the fifth day the right parotid began to swell, and on 
the tenth day it was incised and much pus escaped. In the other case 
the appendix was removed with diflBculty on account of spreading 
inflammation. The wound was drained. On the third day the right 
parotid and adjacent tissues were markedly swollen. The left soon 
became involved. The patient died on the fifth day after showing pro- 
nounced symptoms of septicaemia. 

MAI.P0SITI0N OF THE APPENDIX. Blake* is of the opinion that many 
of the indefinite attacks of discomfort in the right lower quadrant of 
the abdomen are due to some malposition of the appendix. He notes 
especially the influence of a short mesoappendix in producing traction 
upon the csecum. Such patients are benefited by operation, even though 
at operation no evidences of inflammation are found. He cites several 
cases in support of this view. 

Tumors of the Appendix. Endothelioma. Sargent^ reports an attack 
of appendicitis occurring in a girl aged twelve. He removed the inflamed 

» Centpabl. f. Chir., 1905, p. 737. 

' Annals of Surgery, 1905, vol. xlii. p. 735. 

» Ibid., p. 394. 

* Lancet, 1905, ii. p. 889. 



THE APPEHiDlX 116 

appendix three weeks after the onset of acute symptoms and found its 
distal half much distended beyond an obstruction to the lumen. The 
obstruction was a small spheroidal tumor found on microscopic 
examination to be an endothelioma. The patient recovered. This 
rare case has its counterpart in the common obstruction of the large 
intestine by a carcinoma. 

L. K. Baldauf^ reports three cases of carcinoma of the appendix 
from the records of a single pathological laboratory. His very com- 
plete article also contains abstracts of some thirty-one other cases 
reported by different observers. His conclusions are: 

1. Primary carcinoma of the appendix is present in from 0.3 to 1 
per cent, of the appendices removed at operation; its discovery at 
autopsy is very unusual. 

2. It is a tumor of early life, occurring usually between the ages of 
ten and forty, the largest number being in the third decade. 

3. It occurs with equal frequency in either sex. 

4. Acute or chronic inflammatory lesions are usually present and 
are responsible for the symptoms demanding operation; the tumor 
itself while localized gives rise to no pathognomonic symptoms. 

5. Direct extension to other organs and metastasis are rare. 

6. The usual type is the simple alveolar cancer; adenocarcinoma 
occurring next in frequency, while colloid cancer is unusual. 

7. Conclusive information concerning the relation of this lesion to 
other diseases of the appendix can only be obtained by the careful 
routine histological examination of all appendices removed at operation. 

The Appendix as a Drainage Tube. Appendicostomt. Keetley^ re- 
ports two cases in which he followed Weir, and utilized the appendix 
as a tube through which to inject fluids into the colon, with complete 
satisfaction. One patient was an infant not quite two years old, suffer- 
ing from an invagination of caecum, appendix, and part of the ileum 
into the ascending colon. This was reduced, the distal portion of the 
very long appendix removed, and its stump utilized for colonic irriga- 
tion. A fortnight later this stump was resected and the wound closed. 
The other patient was a girl of fifteen, who for years had been very 
constipated, sometimes going for two weeks without defecation. At 
operation the transverse colon was found to be so stretched that it 
reached to the pubes. The appendix was opened and fixed in an 
inguinal wound. Through it a soft rubber catheter was daily passed 
and a pint of warm water injected. This suflBced for a movement. 
After the first few days the patient herself attended to this treatment, 
which at the time of report had been kept up four months, with 

* > Albany Medical Annals, Dec, 1905. 
' British Medical Jonrnal, 1905, vol. ii. p. 863. 
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complete relief of headache, etc. Keetley purposed to maintain the 
appendicostomy for a good while in order to give the colon time to 
regain its normal position and condition. There was no leakage from 
the opening in the appendix. 

W. Meyer* reports five cases in which he performed appendicostomy 
for the sake of flushing the colon in patients suffering from various 
chronic affections of the large intestine, catarrhal, tuberculous, specific, 
and amoebic. These cases disprove the fear entertained by many that 
irrigation through such a small tube would not be satisfactory. Meyer 
found that two quarts of fluid introduced through a tube 14 mm. in 
circumference passed through the whole large intestine in ten minutes. 
In view of the obstinacy of ulcerative colitis in its various forms and 
its tendency to recurrence the author is right in insisting that the com- 
munication with the caput coli shall be kept open for a considerable 
time, and that in conjunction with the colonic flushing, rational internal 
medication and a suitable diet shall be employed. 

THE lABOE INTESTINE AND RECTUM. 

Volvolas of the Cflocom. The subject of Intestinal Obstruction was 
discussed at length in Progressive Medicine, June, 1905, and on 
page 88 was a review of Faltin*s article on volvulus of the cecum. 
The mortality of this form of volvulus is very high. Detorsion accord- 
ing to Faltin was practiced fifty-nine times with twenty-eight recoveries, 
and resection nine times with three recoveries. Comer and Sargent,' 
writing more recently upon this topic, give a report of five cases 
occurring in their practice at St. Thomas' Hospital, London. Resec- 
tion was twice performed, with two deaths. Detorsion was performed 
once, with one death. In two other cases operation was begun, but 
not carried to the relief of the twisted caecum. Both these patients died. 
These writers believe that cecal volvulus is commoner than is generally 
supposed, and that partial twists may explain some of the attacks of 
right-sided abdominal pain now almost invariably ascribed to the 
appendix. A. C. Wood* reports a single case of cecal volvulus treated 
by resection, with death from extensive gangrene of the ileum above 
the point of resection. Additional statistics are much needed to 
indicate the best method of treatment in those cases in which the 
validity of the intestinal wall is doubtful, or even worse. 

G. A. Syme* reports a successful resection of the caecum for volvulus. 

^ Medical News, 1905, vol. Ixxzvii. p. 385. 

' Annals of Surgery, 1905, vol. xli. p. 63. 

' American Journal of the Medical Sciences, 1905, vol. czzz. p. 1007. 

* Intercolonial Medical Journal of Australasia, 1905, p. 321. 
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The ileum was implanted laterally in the ascending colon, and the 
abdominal wound was closed at once. The symptoms of obstruction 
had lasted three days, and the csecum at 9peration was apparently 
gangrenous. 

Intussusception of the Colon. R. H. Russell^ has observed three 
cases of intussusception of the large bowel in children. Early and 
rapidly increasing distention was characteristic of all three cases, and was 
much more marked than the distention that occurs with ileocecal invagi- 
nation. Distress is slight. The child does not look ill and complains of 
little pain, and blood is not necessarily passed by rectum. Again, no 
tumor may be felt if the invaginated portion is under the ribs. One of 
the three patients died without operation; one was operated on too late, 
while in the third case, the only one of the three in which Russell was 
m control, operation was performed promptly, and an intussusception 
of the colon in the left hypochondrium was easily reduced, and the child 
recovered. This patient had vomited blood, an unusual symptom, and 
one which somewhat obscured the diagnosis. 

Angulation at the Sigmoid. Delatour' describes angulation as a con- 
dition of the sigmoid in which the intestine is so bent on itself that its 
lumen is obstructed. Several cases are reported, in two of which this 
condition was absolutely demonstrated. In one of these the angulation 
occurred at the upper end of the sigmoid, and in the other at its lower 
end. Delatour believes that angulation and not a twist of the sigmoid 
has been present in many cases called volvulus, in which reduction has 
been accomplished without operation, or in the first manipulation after 
opening the abdomen. The treatment he recommends is rectal injec- 
tion with the patient in the knee-chest position; and if this fails, an 
artificial anus is to be made in the csecum. Not many surgeons will 
agree with this operative treatment, which may eflfect a cure in cases of 
angulation, but would be unfortunate treatment if the case proved to 
be true volvulus of the sigmoid or a carcinoma of the sigmoid or rectum. 

Rectal Tampons for Constipation. MacMillan' has used rectal tampons, 
as a means of curing constipation, with great success. Either absorbent 
cotton, cheese-cloth or lambs' wool may be employed, but the tampon 
should be of such size as to cause some stretching of the bowel. It can 
be inserted through an ordinary proctoscope and packed into place by 
means of a long forceps. It is provided with a cord for its removal, 
and is smeared with vaseUn. 

The size of the tampon and the length of time it should be retained 
depend upon the degree of atony in the particular case. From two to 

^ Intercolonial Medical Journal of Australasia, 1905, p. 291. 
' Annals of Surgery, 19a5, vol. xlii. p. 678. 
» Medical Record, 1905, vol. Ixviii. p. 979. 
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six hours is generally sufficient. If a tampon is used between two and 
three in the afternoon and withdrawn at seven or eight in the evening a 
constipated movement will generally occur the following morning. 
Occasionally there is a movement when the tampon is withdrawn. 
The efficacy of the treatment is early made manifest by the fact that in 
nearly every instance there is a bowel movement also on the second 
morning. These movements are at first usually deficient in amount. 
In the great majority of cases he begins by using a tampon on alternate 
days, and as progress is noted increases the time between treatments. 

Many of the patients were permanently cured by treatment for a few 
weeks. The tampons are placed in a portion of the bowel which 
normally contains solid material. They are, therefore, a suitable means 
of stimulating peristaltic action of the lower bowel. Fluid, on the other 
hand, is not normally found in this part of the intestine, and hence the 
lack of curative action in the use of rectal injections. Tlie tampon 
should be placed in that portion of the bowel in which distention is 
known to provoke normally the powerful peristaltic contractions which 
lead to evacuation — ^viz., in the rectosigmoidal junction. 

Rectal OperationB under Sterile Water Anasthesia. A. B. Cooke^ advo- 
cates the use of sterile water to pjoduce local anaesthesia when operating 
for the following cases : Internal or external hemorrhmds, anal prolapse 
and anal fissure. He has performed twenty-five operations falling into 
these four groups, using no anaesthetic other than sterile, water, and in 
consequence he is convinced that this method, first advocated by Gant, 
is a notable advance in rectal surgery. Pain at the time of operation is 
said to be exceptional, and postoperative pain is inconsiderable; while 
confinement to bed is 50 per cent, less than is the case when other 
methods are employed. His final claim for the method is that it robs a 
rectal operation of its terrors for the patient, and in nowise interferes 
with the thoroughness with which it is performed by the surgeon. 

This all sounds very attractive, but nevertheless suggests the talk of 
the doctor who calmly assures his patient that the lancing of a boil 
will not hurt. About a year ago a well-known surgeon who submitted 
to operation for a small hemorrhoid at the office of a sterile water 
enthusiast told me he went to bed and suffered for two days afterward. 
His idea of the method was given in language too picturesque to repeat. 
But, then, doctors are proverbially bad patients. 

Prolapse of Anus and Rectom. C. Hoffmann^ disputes the Esmarch 
theory of rectal prolapse that the mucous membrane of the anus first 
prolapses and then gradually that of the rectum follows. He says 
hemorrhoids, etc., are mere coincident and not a cause. 

^ Medical News, vol. Ixxxvii. p. 392. 
» Centralbl. f. Chir., 1905, p. 905. 
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Nor does he agree with Waldeyer, who looks upon rectal prolapse 
as due to intra-abdominal pressure, and therefore a form of hernia. He 
says its prime cause is a weakened pelvic floor. Operation, therefore, 
should be directed toward strengthening this structure. His operation 
for this purpose is similar to Tait's perineorrhaphy. He makes a trans- 
verse incision midway between the anus and coccyx, and at either end 
of this an anteroposterior incision extending forward a little beyond 
the anus and backward as far as the coccyx. These incisions are made 
two inches deep- (4 to 5 cm.) and the hemorrhage is considerable. 
When this has been stopped the wound is pulled apart, front and back, 
and sutured in a single anteroposterior plane with several rows of buried 
sutures of catgut or wire and a row of wire stitches in the skin. The 
results are said to be very good. 

Plastic Operation for Stricture of the Rectum. H. A. Lothrop^ relieved 
a patient of an annular benign stricture of the rectum just above the 
anal canal by the following operation: The patient was prepared by 
several days' diet upon fluids other than milk, free catharsis, and vaginal 
and rectal irrigation. The sphincter ani was fully dilated. A curved 
transverse incision was made between the anus and vulva, and the vagina 
and rectum were separated to a point well above the stricture; a vertical 
incision was then made through the stricture in the anterior wall of the 
rectum for a distance of 2.5 inches, and through this the posterior rectal 
wall was similarly incised and freed. The posterior vertical incision 
was sutured transversely with 1.5 interrupted sutures of No. 1 chromic 
gut; the anterior incision was similarly sutured and the skin wound 
closed. The lumen of the rectum then readily admitted three fingers. 
A large plug made of rubber tubes and gause and covered with thin 
rubber was inserted and removed in four days. The wound united 
firmly, and although there was a little contraction in six months, the 
lumen had not further decreased in a year, and at that time the finger 
passed the site of stricture with a little force. 

Removal of a Rectal Tumor. Mummery^ removed a large papillomatous 
tumor showing epitheliomatous change from the posterior wall pf the 
rectum of a man aged 63. The growth was about four inches above 
the anus. The incision employed was in the median line commencing 
an inch above the anus and extending to the sacrum. The coccyx was 
removed. The portion of rectal wall removed measured three square 
inches. The gap was closed by two layers of sutures and the parts 
united without producing any stricture. 

Cancer of the Rectum. There was a discussion of this subject at the 
last meeting of the British Medical Society, which was notable on 

* Boston Medical and Surgical Journal, 1905, vol. clii. p. 477. 
' Lancet, 1905, ii. p. 888. 
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account of the large number of surgeons who took part in it, and no 
less so for the divergence of their views in important points of treatment. 
Several mentioned with satisfaction that the medical men were earlier 
directing such patients to the surgeons, but to encourage still further this 
life-saving practice, the essentials of an early diagnosis were emphasized. 

Diagnosis. E. S. Bishop said that the cardinal symptoms at an early 
stage are: (1) Pain either in the rectum or its vicinity, or in the abdo- 
men or groins, or thighs; (2) the passage of mucus and blood by 
rectum, often with tenesmus; (3) some irregularity in defecation, such 
as steadily increasing constipation, or alternating constipation and 
diarrhoea; or incontinence of feces if the growth is low down. Vomiting and 
disturbances of micturition are late symptoms. S. Edwards said that 
no symptom of rectal trouble, however slight, should be neglected by 
the practitioner. The bowel should be evacuated, and then examined, 
first with the finger and afterward with Strauss' aeroproctoscope. 
This does not entail anaesthesia, and permits the inspection of the whole 
rectum and part of the sigmoid colon. Other surgeons also commended 
the use of this instrument for diagnosis. 

Preliminary Treatment. Charles Ball emphasized the importance 
of a thorough preliminary evacuation of the bowel. He administers 
purgatives four or five days previous to operation, and continues them 
until the day previous to operation, when a copious enema should com- 
pletely empty the colon. The patient meanwhile is well fed with food 
that will leave little residue, and the night before operation a full dose 
of an opiate is given to check peristaltic action. Two hours before 
operation another enema may be given. When the patient is under 
ether, the rectum and lower part of the colon are washed out with a 2 
per cent, solution of creolin or some other antiseptic. Ball does not per- 
form preliminary colostomy in cases in which this preliminary treatment 
can be satisfactorily carried out. If this is impossible for stricture or 
other cause, colostomy is necessary. 

Henri Hartmann never employs preliminary colostomy. 

F. S. Edwards favors preliminary colostomy in all cases in which the 
peritoneal cavity is to be opened. It is essential in cases in which the 
bowel cannot be thoroughly emptied by purgatives and enemata. 

E. S. Bishop advocated preliminary colostomy in all cases. What 
plumber, he said, would attempt to remove and reunite sections of piping 
unless he had first turned oflf the gas or water circulating through them. 
If when the colostomy is performed the descending colon is drawn 
as far as it will come the colostomy will not impede the descent 
of the gut when the rectum is excised. The additional comfort and 
safety to the patient and surgeon, which is due to the keeping clean the 
field of operation upon the rectum is veiy great. 
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Sinclair White avoids colostomy in elderly patients if the disease is 
recent; in all others he performs it, and keeps it open for at least a year, 
as it is a great relief in case of recurrence. 

£. Deanesly said that if the anus is involved in the growth and has to 
be sacrificed, there is much to be said in favor of a preliminary perma- 
nent colostomy; otherwise he did not recommend it. 

C. Ryall has never had recourse to preliminary colostomy, and has 
had no occasion to regret it. 

Choice of Operation. It was generally agreed that perineal resec- 
tion, formerly more popular, should now only be employed in cancer of 
the anal canal. 

C. Ball said that a modified Ejraske operation, with transverse division 
of the fifth sacral vertebra and removal of this part of the sacrum and 
the coccyx is the most satisfactory sacral operation. Sometimes he 
opens the peritoneum early, sometimes not until he has freed the rectum. 
The bowel itself is divided first above the tumor or below it, or in some 
cases directly through it, according to the necessities of the dissection. 
When this removal has been accomplished, the surgeon must decide 
upon either end-to-end suture or sacral anus, or upon bringing the 
upper cut end of the bowel through the normal anus. He has not had 
frequent success with end-to-end suture, but when it does hold it gives a 
most satisfactory result. If it is attempted, movements of the bowel 
should be early produced by salines. A sacral anus is unsatisfactory. 
He is convinced that he fiormerly terminated the operation in this way 
in many cases in which he might have brought the upper bowel out of 
the anus. This was first advised by Moulonguet in 1890. The anus is 
dilated, shorn of its mucous membrane and skin, the upper bowel is 
freed by cutting its posterior attachments and brought down through the 
anus and stitched in place. It is well to leave the ligature on the upper 
bowel for forty-eight hours, to permit the formation of adhesions, before 
the wound becomes i^oiled with feces. The invaginated gut sloughs in 
some cases, but if this is not too extensive it will not defeat the object 
of operation. 

Excision of the rectum by the abdominal route, although performed 
by Czemy in 1883, has not yet assumed the position in surgery to which 
Ball believes it entitled. Its advantages are four. 1. After the abdo- 
men is open it is possible to estimate the extent of the disease, the 
degree, if any, of lymphatic and peritoneal involvement, so that the radi- 
cal operation can be carried out, or colostomy performed, or all opera- 
tion abandoned, according to circumstances. 2. The early division of 
the superior hemorrhoidal artery in the mesocolon and of the middle 
hemorrhoidals at an early stage makes the operation almost bloodless. 
3. A complete removal of infected lymph glands is more likely by this 
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method. 4. The bowel is secured and tied above and below the tumor, 
so that wound soiling is minimized. The steps of operation are as fol- 
lows : The patient is placed in a Trendelenburg position, as nearly vertical 
as possible, in order to bring the intestines out of the pelvis and to give 
plenty of room. A long incision is made through the left rectus muscle. 
If the tumor is movable and the peritoneum not involved, operation is 
justifiable. The pelvic colon is drawn out and the point selected at 
which its meson is the longest. If it measures six inches it will readOy 
reach to the anus when divided. If much shorter than this the case 
will have to terminate in permanent colostomy. The colon is crushed 
in two places, ligated and divided, and the cut ends wiped with pure 
carbolic and wrapped m gauze. The meson is divided between clamps 
down to its attachment, and the attachments of the lower piece are 
ligated and divided piece by piece, and when the rectum ceases to have 
a complete peritoneal involvement the peritoneum is divided in front of 
it and the dissection continued to the pelvic diaphragm. If possible a 
ligature is placed below the seat of disease and an assistant washes out 
the rectum and anal canal up to the ligature. It is then divided below 
the ligature, the mucous membrane is dissected from the anal canal 
and the upper cut end of bowel is invaginated through the anus and 
stitched there. If drainage is thought desirable, gauze or a tube may 
be inserted through an incision made near the tip of the coccyx. 

If the cancer is above the anus, Hartmann always operates as follows: 
The anus is closed with a pursenstring suture. The incision begins 
behind the scrotum, divides at the level of the anus which it surrounds, 
and continues on the left side of the coccyx. He then inserts his finger 
in front of the sacrum and pushes forward the rectum and involved 
glands. The rectum is then freed in front from the urethra and pros- 
tate. It is then only fastened by the levator ani and the fascia sacro- 
rectogenitalis. These parts are cut with scissois from back to front, and 
as the rectum is drawn down the peritoneum is opened. The operation 
is then an easy one. As the rectum is drawn farther down the vessels 
of the mesorectum are tied, the bowel is cut through between two elas- 
tic forceps beyond the tumor, and the upper cut is sutured in the skin. 
He has had twelve recoveries in twelve cases. Three had recurrence in 
six, seven, and eight months. The nine others are living without recur- 
rence after five and one-half years, two years, eighteen months, sixteen 
months, and fifteen months. Others are too recent to judge. 

Late Results after Hesection for Carcinoma op Rectum. Hart- 
well* gives a resume of forty-six cases of carcinoma of the rectum 
excised by various surgeons in different hospitals of New York City, 

1 Annals of Surgery, 1905, vol. xliL p. 399. 
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including in the list, the report of two patients operated upon by himself. 
The immediate and late results were as follovTs: Twelve patients, or 
26 per cent, died from the operation, one-half of them from sepsis. 
Nine patients, or 20 per cent, of the whole number, died from recur- 
rence or some other disease within three years after operation. Ten 
others were living, free from disease at various periods after operation, 
but less than three years. Five patients, or about 11 per cent, of the 
whole number, had safely passed the three-year period. Hartwell thinks 
that one may safely add to this niunber two others from the list of ten 
recently operated upon, thus giving an estimated cure of seven out of 
forty-isix, or 16 per cent. These figures are far less hopeful than those 
reported by individual surgeons, but they will appeal to many as being 
nearer the truth. Hartwell is an advocate of a preliminary colostomy, 
which he thinks should be made permanent. The surgeon will then be 
free to remove all the rectum from above the growth to and including 
the anus, and thus increase the chance of a complete removal of all 
cancerous tissue. 

Cabcinoma of the Rectum in Three Sisters. C. P. Childe* 
gives an account of the occurrence of cancer of the rectum in three 
sisters, all between the ages of thirty and thirty-five years. In two of 
them the malignant disease was preceded by multiple polypoid adeno- 
mata of the rectum, extending as high up as the finger could reach. The 
third sister had also carcinoma of the rectum, but without the prelimi- 
nary polypoid condition. The question of the contagiousness of such a 
disease is not unnaturally raised. Although these three sisters were all 
living out in difiFerent families, they visited each other from time to time, 
and when doing so usually slept in the same bed. Childe collected 
reports of other cases of multiple polypoid adenomata, making, with his 
two cases, fourteen in all. He foimd a tendency for the disease to 
appear in more than one member of a family; that almost all of the cases 
were in women (87.5 per cent), and that in four of the fourteen cases 
the termination of the disease was in carcinoma. 
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A Method of Oovering Baw Spaces in the Liver. J. Frank^ has sug- 
gested a method of obliterating raw spaces in the liver and thus 
controlling hemorrhage and promoting healing. If there is a fissure in 
the liver without loss of substance, almost any suture which approxi- 
mates the surfaces of the wound and leaves no dead spaces will answer. 

^ Brituh Medical Journal, 1905, ii. p. 804. 

' Joaraal of the American Medical Association, 1905, vol. zlv. p. 446. 
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But when a portion of tissue is torn away, or has to be cut away io 
get rid of a tumor, it is difficult to cover the resulting wound on account 
of the lack of elasticity of hepatic tissue. Frank accomplishes it by 
making gutters of the wound surfaces through resection of the inner 
hepatic tissue, being careful to preserve all the upper and lower peri- 
toneal parts. It is then possible to suture together the upper and 
lower surfaces without too great tension, as shown in Fig. 31. 

Frank proved the correctness of this principle by experiments upon 
eighteen dogs. 

Fig. 31 




[^Method of closing raw spaces in the liver. The illustration shows a sharp needle; 
a blunt one is preferable. (Frank.) 

In the discussion of this paper W. J. Mayo said that he had occasion 
to apply this method in two cases in which the liver was injured during 
removal of the gall-bladder. Hemorrhage stopped at once, and the 
operator was convinced that the method will be of great value in cases 
of excision of hepatic tissue. 

MacLaren said that in a recent case he had found that three 
separate V-shaped resections for gummata of the liver could be nicely 
closed by over-and-over sutures. 

Dudley Tait injects hot water mto the liver along the line of pro- 
posed incision in order to lessen hemorrhage. 
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CuUen* was able to remove a large cardmyma from the liver, by 
the insertion of overlapping mattress sutures with blunt needles, before 
cutting into the liver. After the insertion of three or four sutures 
about 1 cm. from the line of section, the liver was severed for a corre- 
s{>onding distance, an assistant holding the placed sutures taut. The 
tumor was grasped firmly to prevent oozing. The sutures were then 
slowly and snugly tied. Others were introduced and the various steps 
repeated as above described. Five or six large vesseb were encoun- 
tered. These were readily picked up and ligated. 

This tumor was secondary to a carcinoma of the left kidney. The 
kidney was extirpated eighteen months before any secondary growth 
was observed in the liver. Operation upon the liver was promptly per- 
formed, and as far as the examination made at the time was conclusive 
there was no other carcinomatous growth present. The patient recov- 
ered well from the eflfects of the operation. CuUen gives a brief analysis 
of the seventeen cases of resection of a part of the liver reported since 
1899. Fifteen of these patients recovered. Other writers including 
in their lists of cases earlier operations have given the mortality 
between 15 and 20 per cent Granting that these estimates are a little 
too rosy, it has at least been demonstrated that by proceeding care- 
fully the operator can reduce to a minimum the risk of death from 
hemorrhage in operations upon the liver. 

Use of Magnesiom Plates in Resection of the Liver. Payr and Martina' 
recommend the use of thin strips of pure magnesium to control hem- 
orrhage in resection of the liver. The strips are punctured for the 
passage of the blunt straight needles. One strip is placed along each 
edge of the future incision, both in front and behind. Catgut sutures 
are passed, but not tied until the resection is completed. These sutures 
are variously passed according to the nature of the case. When they 
are tied the magnesium strips make depression gutters on the surface 
of the liver, and as much greater tension can be employed than is the 
case without such strips. All bleeding is fully controlled. The strips 
are left in situ and the abdomen is closed. The blDod and serum 
forthwith attack the metal, which unites with the oxygen to become 
magnesium oxide, and sets the hydrogen free. A gas containing fibrin 
is formed, which gradually becomes filled with granulations, and 
ultimately forms a firm scar. In numerous animal experiments there 
was no instance of uncontrolled bleeding, nor of secondary bleeding, 
nor of any untoward effect due to the magnesium. 

Statistics of Operations for Hemorrhage from the Liver. Thole' has 
collected reports of 399 laparotomies performed for hemorrhage from 



* Joonial of the American Medical Association, 1905, vol. zUt. p. 

3 Verhand. d. dent GeselL f. Chir., 1905, ii. p. 549. * Ibid.,i. 228. 



126 SURGERY OF THE ABDOMEN 

an injured liver. The 9iortaIity was 40 per cent.; that is, about two 
fifths of the mortality which follows expectant treatment according to 
statistics of Mayer and Edler of 1872 and 1887, viz., 67 per cent. 
The mortality affer various kinds of injury in spite of laparotomy is 
thus given by Thole: 

Stab wounds 22 per cent., gunshot wounds 49 per cent. , ruptures 61 
per cent. Death was due to hemorrhage in nine of the forty fatal 
stab wounds, and to peritonitis in eleven of them. In the sixty fatal 
gunshot wounds death was due to hemorrhage in twenty-three cases, 
and to peritonitis in twenty-four cases. Most of these last were due to 
accompanying perforation of stomach or intestines. There were fifty- 
nine fatal cases of rupture, death being due to hemorrhage in thirty- 
nine cases, and to peritonitis in eleven cases. The time of operation 
has naturally an influence on the result. 

Thus the mortality after operation in the first six hours after 
injury was 33 per cent., from seven to twelve hours 48 per cent., 
from thirteen to twenty-four hours 45 per cent., and later than that 
72 per cent. 

Abscess of the Liver. For several years Cantlie has reported to the 
the annual meeting of the British Medical Association the cases of 
abscess of the liver he had met with during the year preceding. At 
the last meeting he reported* several such cases. Six were tropical 
abscesses, and the seventh developed in a man who had never been 
outside of England. In two of the tropical cases pus had penetrated 
the diaphragm and destroyed the lower lobe of the right lung. These 
patients died, as did one other in whom drainage was at first unsatis- 
factory. Five days later a better drainage was accomplished, but evi- 
dently too late, as at death on the following day a large part of the 
liver was found to be gangrenous. The other four patients recovered. 
In the six tropical cases the initial treatment was identical, viz., explora- 
tion with an aspirating needle, followed by the insertion of a large 
trocar and cannula, usually above or below the eighth rib, in the mid- 
axillary line, a pubber tube was then pressed through the cannula and 
the latter withdrawn. In the three fatal cases, as drainage proved 
insufficient to relieve symptoms, one or more ribs were resected, but the 
relief thus obtained was only temporary. In the non-tropical case pus 
was located by puncture, and then the abdomen was opened. The 
abscess was recognized by palpation, but as it was impossible to bring 
that part of the liver to the incision in the abdominal wall, the wound 
was sutured, and drainage was established through an intercostal space 
in the usual manner. This patient recovered after suppurative peri- 

* British Medical Journal, 1905, vol. ii. p. 1294. 
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hepatitis and infection of the wound in the abdominal wall. Pus from 
the liver contained streptococci of unknown origin. 

Two years ago (Prooressive Medicine, June, 1904) I gave the 
methods of treatment employed by a number of surgeons who have had 
extensive experience with abscesses of the liver. The opinion of the 
inajority was distinctly in favor of direct exposure of the liver, for the 
sake of thorough examination and drainage either through the abdominal 
-i^ound or through a second wound made in the thoracic wall. 

Tamom of the Liver. Th5le^ has gathered together records of 167 
operations for tumor of the liver, in 129 of which an exact diagnosis 
is stated. 

In just half of these cases (65) the diagnosis of tumor of the liver was 
made before the abdomen was opened. In eighteen cases partial diagnosis 
was made, and in thirty-nine cases an incorrect diagnosis was made. The 
lesion in these cases was most often ascribed to the kidney, but also to the 
omentum, pylorus, colon, ovary, mesentery, pancreas, abdominal wall, 
uterus, and lymph glands. From these mistakes one can leeirn much. 
(1) In many cases (22) the presence of a tympanitic zone between the 
liver and the tumor led the observer to the conclusion that the tumor was 
not of the liver. In such cases the tumor was usually found to have 
a more or less developed pedicle. (2) In seven cases the observers, on 
account of the absence of hydrochloric acid in the gastric juice, made a 
diagnosis of carcinoma of the pylorus. The tumors were found to be, 
however, primary cancer in the liver, or gall-bladder, or to be syphilitic 
gummata. (3) In difficult cases tumors of the liver can be diagnosticated 
from those of the kidney only by ureteral catheterization and cryoscopy. 

Only primary and solid tumors should be resected. They are rare, 
so that resection of the liver will always remain a rare operation no 
matter how much its technique may be improved. Cases suitable for 
resection are: 1, adenoma; 2, congenital carcinoma; (3) cystadenoma, if 
the bulk of the tumor causes serious symptoms; 4, syphiloma which is 
suppurating, or if non-suppurating, is not reduced by internal medica- 
tion; 5, a movable lobe not controlled by bandaging; 6, the presence of 
an irreducible portion of the liver in a congenital hernia; 7, echino- 
coccus in some cases; 8, solitary malignant tumor. Thole advises that 
hemorrhage be controlled by mass and single ligatures, with temporary 
compression of the aorta if necessary. He rejects the elastic ligature 
and extraperitoneal treatment of the stump. 

Hydatid Oysts of the Liver. Moore and DunhilP report occurrence of 
an hydatid cyst in the small lobe of the liver in a patient whose organs, 
both thoracic and abdominal, were transposed. The abdomen was 

1 Verhand]. deutsch. Geeell. f. Chir., 1905, i. p. 228. 

' Intercolonial Medical Joomal of Australasia, 1905, p. 24. 
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opened in the median line and the cyst punctured with a trocar and 
cannula. Before the latter was withdrawn, silk-tension sutures were 
inserted on either side of the puncture. The opening was then enlarged 
and the mother cyst removed. There were no daughter cysts. The 
cavity was dried with gauze and the edges of the incision accurately 
sutured with catgut. The spleen was felt in the right hypochondrium. 
The abdomen was closed without drainage. Recovery was uninter- 
rupted. 

Non-calcolons Oholecystitifl. While the literature upon gallstones and 
the treatment of the diseases due to them has been voluminous in the 
past few years, it is only recently that the possibility of non-calculous 
cystitis has received the attention that it deserves. By this is not meant 
suppuration of the gall-bladder, the so-called empyema, but an 
affection differing from the calculous cholecystitis in degree rather than 
in kind. This was the subject of a paper read by D. S. Fairchild^ at 
the 1905 meeting of the American Medical Association. The symptoms 
of non-calculous cholecystitis closely resemble those of gallstone disease, 
but the classic gallstone colics are absent. Milder colics due supposedly 
to the passage of plugs of mucus do occur. In these cases exploration 
of the gall-bladder has been made, and when no stones have been found 
it has been supposed that they passed previously into the intestine. 
Drainage, however, relieves the symptoms just as surely as it does the 
symptoms of calculous cystitis. 

Such a gall-bladder when exposed presents nearly the normal appear- 
ance, but on closer inspection, the walls appear to be a little thicker 
than normal, and the lymphatic glands along the common duct are fre- 
quently enlarged. The bile is dark, thick, and ropy, and the mucous 
membrane of the gall-bladder is covered with minute crystals of chol- 
esterin. In some cases the mucous membrane is more or less actively 
inflamed or even ulcerated. In these cases the cholesterin crystals are 
less numerous. These same conditions may be found in the calculous 
bladder, but mark different stages and different degrees of develop- 
ment. In the non-calculous cases the milder or stone-forming period 
never existed. Experiments upon animals sustain this theory. The 
results of the severer inflammation are seen in the thickened bladder 
walls, the possibly ulcerated mucosa, the enlarged lymphatic glands, and 
possibly in a chronic interstitial pancreatitis due to the extension of the 
inflammation along the duct of Wirsung into the pancreas. Not infre- 
quently the infection spreads in the liver and we have a more or less 
severe cholangitis. In other cases there is a pericholecystitis, as shown 
by adhesions particularly to the stomach. 

^ Journal of the American Medical AiBOciation, 1905, vol. xlv. p. 454. 
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In calculous cystitb there is often a sharp attack of colic with an 
equally quick subsidence, and a prompt recovery of all functions. In 
the non«-calculous disease, there is a more protracted sense of stomach 
sickness and pain in the r^on of the gall-bladder. There may be 
slight colic due to the passage of plugs of mucus through the copimon 
duct, or slight jaundice due to the swelling of the mucous membrane. 
Besides these symptoms of a mechanical character, there are others due 
to the infection of the gall-bladder, bile ducts, liver, stomach or pancreas. 
Chills and fever are not infrequent In the milder cases there may be 
no rise of temperature, and the diagnosis may be difficult. 

The results of operation in the milder cases are quite as good as those 
for stone in the gall-bladder. A cholecystotomy with drainage for ten 
days results in a speedy cure. In severer cases the mortality of opera- 
tion is higher and convalescence is protracted. In these cases chole- 
cystectomy may be indicated. The following is a fair example of a 
case of medium severity: 

A man aged twenty-six years had, four years previously, some 
attacks which had been diagnosed as gallstone colic, but for the past three 
years there were no distinctive attacks of pain, yet the stomach distress 
and nausea were more or less persistent, appetite uncertain and digestion 
much disordered. At times there was the faintest appearance of jaun- 
dice. Physical examination was negative and in the absence of evi- 
dence of disease of other oi^ans it was determined that the gall-bladder 
was responsible for the ill health. When the organ was exposed there 
was little in its appearance to indicate disease. It was moderately filled 
with bile and no stones could be felt. Its walls were somewhat thick- 
ened; the glands along the course of the cystic and common ducts were 
enlarged and at first communicated the feeling of stones in these ducts. 
The head of the pancreas was enlarged and firm, giving rise at first to 
the idea of malignant disease. The pathological diagnosis was non- 
calculous cholecystitis with chronic pancreatitis from infection extending 
from the gall-bladder. A somewhat prolonged drainage of the gall- 
bladder resulted in a satisfactory recovery. Much anxiety was expe- 
rienced for two weeks on account of a temperature from 101 to 103°, 
which varied from day to day according to die amount of bile drained. 
Never before the operation, while the patient was under Fairchild's 
care, had he found the temperature above 99.5°. He did not attribute 
the temperature following the operation to any condition of the wound 
itself, but rather to an infection of the liver. 

Some may think that in this case a cholecystectomy should have been 
performed. The whole problem in the treatment of these cases consists in 
drainage and it may be assumed that as the gall-bladder is the chief 
centre of infection it should be removed. May it not be true, however, 
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that it is required to afford suitable drainage ? The surgeon must decide 
at operation if the common duct is equal to the demands for drainage 
to be made upon it. If not, the gall-bladder should be left in situ. It 
is certainly a less serious mistake to leave a gall-bladder that might better 
come out than to remove one that is much needed for drainage. 

Gallstones in the Oommon Duct. W. D. Haggard^ says that the pres- 
ence of a gallstone in the feces after an attack of colic, formerly gave 
rise to the hope that the trouble had reached a happy conclusion. Such 
is rarely the case. In the great majority of cases the colic fails to expel 
the stone. When it is expelled there are almost always others left behind. 
Thus in one of his cases there were ten stones found in the gall-bladder 
of a patient who had collected a number from the feces. Another 
patient collected forty-five in this manner, and at subsequent operation, 
seven stones were found in the common duct. 

The typical symptoms of gallstones in the common duct, enumerated 
in the order of their incidence, are: pain, chill, fever, sweating, hyper- 
sensitiveness, and jaundice. 

Long ago Courvoisier pointed out that in 80 per cent, of the cases of 
obstruction of the common duct by stone there is contraction of the 
gall-bladder. The chief reason for this is that at some time previous 
there has been infection of the gall-bladder which has thickened its 
walls, and perhaps, fixed it by adhesions due to a pericholecystitis. Such 
a gall-bladder will not yield under pressure. The liver ducts, however, 
yield, and the cells are sometimes so hindered in their secretion by the 
pressure that a grave cholangitis results. This and infection render this 
complication of stone in the common duct most serious. 

Obstruction of the common duct by stone is purely a mechanical con- 
dition and requires mechanical treatment, that is removal. This gives 
opportunity for the relief of the other element, infection, by drainage, 
and drainage is the secret of success in the treatment of inflammations 
in the biliary tract. 

In the discussion of this paper Porter and Grothan mentioned cases 
in which gallstones had been passed with feces, but no other stones were 
found in the gall-bladder at operation. 

Ochsner said that acute obstruction of the common duct, due to the 
pressure of stone, should no longer be looked upon as an emergency. 
There was a time when surgeons operated upon such persons at any 
hour of the day or night, and the mortality was very high. Now we 
have learned that the condition can be changed from an acute into a 
chronic one. If the stomach is washed out and food is withheld there is 
no occasion for anything to be passed from the gall-bladder through the 
common duct to the duodenum, as the parts are put at rest. In many 

^ Journal of the American Medical Association^ 1905, vol. zlv. p. 452. 
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of these eases in which from one-quarter to two grains of morphine 
failed to control pain, the pain stopped within two hours after gastric 
lavage, and did not return so long as no food was given by mouth. It 
is well to prohibit, therefore, the use of food by mouth until the acute 
symptoms have completely subsided, and to operate before a recurrence 
of the attack. 

W. J. Mayo said that as long as the disease is confined to the gall- 
bladder the operation is comparatively simple and will be followed by a 
veiy large percentage of permanent recoveries at a small risk; while 
when the stones have entered the common duct the whole liver ducts 
are exposed to infection, with possibilities of disastrous complications. 
The operation is then no longer simple, easy, and safe. The question 
for the patient to consider is whether he can afford not only to continue 
to suffer from the gallstones, but also to be exposed to serious danger 
of liver-duct infection, and to the more remote but still possible chance 
of carcinomatous degeneration. With regard to jaundice, the history 
will usually show that there was more or less jaundice at the time that 
the stone passed into the common duct, although stones may remain 
there for years without producing any jaundice at all. In other cases 
jaundice may become permanent from obstruction. 

Haggard called attention to the fact that patients may mistake hard- 
ened lumps of feces for gallstones, especially after taking olive oil for a 
time. He therefore always insists on examining the stones himself. 

Galcnli in the Liver Itself. McArthur^ presents the report of a case in 
support of the statement that gallstones do not always form in the gall- 
bladder, but may arise in great numbers in the hepatic ducts in the 
liver. His patient was a young man who had never had any serious 
illness, nor any cramps in his right side, until twenty-three days before 
operation. The attack was accompanied by a chill and fever, but no 
jaundice. These symptoms grew more severe and the gall-bladder was 
palpable. Later, jaundice became apparent, and the abdomen was 
opened. The gall-bladder contained mucus, but no stones. The com- 
mon duct was wedged fuU of many large and small stones and con- 
tained stinking pus. As many as possible of these stones were scooped 
out and the common duct was drained. The patient died from septic 
cholangitis, without any peritonitis. The postmortem examination of 
the liver and biliary passages showed the existence of innumerable 
stones in the hepatic ducts, growing less as the ducts grew smaller. 
The smaller intrahepatic stones were all composed of bilirubin cal- 
cium. 

In the discussion of this case Richardson, of Boston, said that one of 

* Joarnal of the American Medical Association, 1905, vol. xlv. p. 1797. 
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the most important points in connection with the treatment of gall- 
stones is the impossibility of finding and removing those concealed in the 
hepatic duct. The surgeon, therefore, should not reproach himself if, 
after he has removed all that he can find, symptoms pointing to other 
stones continue. The complications in biliary disease greatly exceed 
those in disease of the appendix. We really know very little of galbtone 
disease, and for such knowledge we must depend largely on the surgeon's 
observation of pathological conditions during life. The symptoms caused 
by stones in various situations should be carefully noted when the situa- 
tions of the stones have been determined. A practical point is this, that 
the incision must be large enough to admit the hand if the biliary pas- 
sages are to be thoroughly examined. 

Weir,* of New York, suggested the transverse division of the anterior 
and posterior sheaths of the rectus in order to gain more room than the 
vertical incision allows. The muscle itself can be hooked to one side 
and the sheaths sutured after the operation is finished. 

Reference to intrahepatic gallstones was also made in Progressive 
Medicine for December, 1905, p. 106. 

Wandering Gallstones. Under this title Estes describes two cases in 
which the gallstones left the gall-bladder by perforation of its wall and 
lay in an abscess cavity outside of it. By the burrowing of the pus this 
abscess was shifted somewhat from its original position, and the stones 
travelled with it. In one case the abscess cavity was drained in the 
lumbar region, and as the sinus persisted somewhat more than a year 
later it was enlarged, and a stone as large as a pigeon's egg was found 
just above the caecum. In the other case two large stones weighing 
together 65 grams (4 ounces) and a number of smaller ones were found 
in an abscess cavity to the right of the lumbar spine and to the left of 
the ascending colon. The sequence of pathological changes in these cases 
is probably as follows : 

1. The development of the stones or stone in the gall-bladder. 2. 
An after-infection of the interior of the gall-bladder. 3. Suppuration 
and ulceration of the lining of the gall-bladder. 4. Coincident 
adhesions of the gall-bladder to the transverse colon, both omentums, 
and possibly to duodenum and mesocolon. 5. Perforation of the gall- 
bladder by extension of the ulceration; adhesions strong enough to resist 
the pressure of the escaping contents of the gall-bladder. 6. Encysting 
fibrous sac. 7. Gradual working downward of the abscess and contents. 

Simple Stricture of the Gommon Bile Dact. Moynihan' had a patient 
in whom the above condition seemed to have been produced as follows: 
A stone became impacted in the common duct. Three months later 

» Medical News, 1905, vol. Ixxxvii. p. 1206. 
' British Medical Journal, 1905, IL p. 1390. 
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this stone was passed. As a result of the irritation set up by this stone 
an ulcer was formed, and this in healing gave rise to a stricture. The 
subsequent dilatation of the common duct above the stricture and of 
the hepatic duct was due to the obstruction, which was increased when 
stones again arrived in the duct from the gall-bladder. This condition 
is a rare one. Six previous cases have been reported. In two of them 
the stricture was excised and an end-to-end anastomosis performed. 
Moynihan performed a plastic operation and made a loug longitudinal 
incision through the stricture and sutured this transversely. A gap was 
left in the centre of the suture line and through this he passed two 
rubber tubes, one upward and the other downward. Both were brought 
out through the wound. They were removed on the eleventh day. The 
patient made a complete recovery. 

Valvular Olosing of the Gall-bladder. A. E. Rockey^ inverts a portion 
of the gall-bladder when closmg it in order to prevent future leakage. 
This is accomplished by the insertion of two purse-string sutures, about 
one-half inch apart. The technique is similar to Kader's gastrostomy. 
A No. 14 E. catheter is used for drainage. If the gall-bladder is hard 
and contracted, or greatly thickened, this method is not feasible. 

Suture of Oommon Bile Duet. W. J. Mayo' reports seven cases in 
which a portion of the common bile duct was lost, either intentionally 
in carcinoma or accidentally in difficult gallstone operations. In all of 
these restoration by suture was attempted three times with complete 
success. From this experience Mayo lays down the following rules for 
the performance of this delicate operation: 

First. The common duct may be united end to end by through-and- 
through catgut sutures. It is essential that a few supporting sutures 
should be placed in the surrounding tissues, and that a portion of the 
circumference of the line of union be left open for relief of tension and 
drainage. 

Second. The common and in certain cases the hepatic duct may be 
implanted into the duodenum, provided a peritoneal covered portion of 
the intestine be chosen for the purpose. 

Third. To facilitate these operations the second portion of the duo- 
denum should be loosened and drawn to the right and held by fixation 
sutures, preventing tension on the suture line of the duct. 

Fourth. Drainage is necessary, should be pliable, covered with rubber 
tissue, and placed as distant to the suture line as will serve the purpose 
of protectioii against leakage. 

As a duodenal implantation of the common duct is far more difficult 
than a cholecystenterostomy, Mayo preserves the gall-bladder for the 

^ Medical Record, 1906, vol. Ixviii. p. 901. 
* Annak of Suigeiy, 1906, vol. xlii. p. 90. 
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latter operation, if its condition warrants it, in eases where the common 
duct must be sacrificed in part. 

Omshing a Oalenliu in the Oommon Duet. Ombr^anna/ of Paris, 
writes an article in favor of crushing a gallstone in the unopened com- 
mon duct, to which he says tlie name choledocolithotripsy should be 
given, while the name choledocolithotrity should be reserved for crush- 
ing a calculus in the common duct through an incision in the duct. The 
former is, of course, tlo new operation, having been performed intention- 
ally as long ago as 1884 by Lawson Tait, and even before that by other 
operators, perhaps without any preoperative intent. Of late years the 
operation has fallen into disuse, most surgeons having preferred to 
remove the calculus intact, after incision of the duct which contains it. 

Ombr^anna has made a careful search through medical literature for 
records of cases which will throw light on the results of crushing opera- 
tions, and has assembled fifty-three cases in which the statements are 
suflBciently definite to be of value. Nearly one-half of these were per- 
formed by Mayo Robson. The conclusions drawn from this study are 
fourfold: 

1. The operation is very often possible. It has, however, been 
attempted without success. These failures may have been due to the 
composition of the calculi, though the records say little on this point, or 
to their size or their situation, etc. Both large and small calculi have 
been crushed, and attempts at crushing have failed in cases in which 
the calculi were both large and small. The writer concludes that there 
is a greater chance of success with small calculi, but that one cannot 
tell without trying whether a large calculus will crush easily or not. 
Most of the failures to crush a calculus have occurred when the cal- 
culus was situated in the portion of the common duct behind the 
duodenum or in the head of the pancreas. This may have been due to 
the fact that an operator would naturally hesitate to use force as freely 
in these places as when the stone lies in the free portion of the common 
duct. If more than one stone is present it is usually true that if one can 
be broken all can be; and yet there is one instance on record in which the 
operator was able to crush two stones but failed to crush the third. 
The crushing has been done sometimes with the fingers, sometimes 
with the jaws of a clamp covered with rubber tubing, and sometimes a 
needle has been thrust into the calculus and it has been broken up in 
that manner. 

This acupuncture has been seldom employed, and is not without risk. 
Five cases are on record, with two successes, two functional failures, 
and one death. It has not the same advantages as simple crushing, 
since the needle punctures through the wall of the common duct require 

» R«v. de Chir., 1905, p. 70S. 
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drainage to avoid the risk of possibly septic bile. Moreover, the method 
lacks the advantages of a choledochotomy, and is indeed more danger- 
ous in that it does not afford the free drainage of the passages v^hich 
this operation brings. 

Furthermore, a study of these cases shows that the fingers are better 
than any instrument for the purpose of crushing a calculus in the 
common duct. If the right hand is used, the thumb should be placed 
in the foramen of Winslow and the forefinger in front of the duct; and 
if the left hand is employed, the thumb should be in front and the 
forefinger in the foramen. The amount of force required to crush the 
stone is often insignificant. In some cases instruments have been 
employed successfully, but the records do not state whether fingers 
were first tried without success, and in one case at least a stone was 
crushed with fingers after an unsuccessful attempt had been made with 
instruments. Failure is, therefore, to be attributed to the composition 
of the calculus, rather than to its size or situation, or to the means 
employed to crush it; and since the surgeon can judge more accur- 
ately of the amount and direction of the force employed when the 
fingers alone are used, crushing instruments should be discarded. One 
instance is mentioned in which a calculus escaped under pressure, and 
could not again be found. A little forethought will prevent this acci- 
dent. The second conclusion which can be drawn from the records is this, 
that a stone will either crush easily or not at all; so that if moderate pres- 
sure fails to crush it, an incision should at once be made for its removal. 

2. The operation is not dangerous in itself. Choledocolithotripsy has 
a bad name. It is said to be dangerous in its performance and uncer- 
tain in its effects. Let us see on what this reputation rests. First, it 
b said that it may release harmful bacteria. Biliary calculi are 
known to contain bacteria, but in about one-third of the cases in the 
older calculi the germs are either dead or no longer virulent. 
Crushing of the calculus b said to lacerate the wall of the duct and so 
give rise to infected wounds. In two instances in which it was possible 
to inspect the parts soon after the crushing the walls were found intact. 
It is very unlikely that they will be lacerated if no instruments other 
than the fingers are employed. And should laceration occur, why 
should the probability of infection be greater than the probability of 
infection of the wound made in choledocotomy? This is drained, to be 
sure, through the abdomen, but the drainage through the conunon duct 
is sufficiently free as soon as a calculus has been crushed. Again, it 
has been said that to crush a calculus it must be accessible to the 
fingers. This is true, but it is equally true that in order to cut down 
upon a calculus it must be not only within reach, but within sight. 
Robson in one case attempted to expose the common duct in order to 
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cut down upon a calculus, but failing to do so he was able to crush it with 
his fingers and cured the patient. Turning to the results in operations 
actually performed, and omitting the five cases of acupuncture already 
mentioned, there remain fifty-three cases of succesirful or unsuccessful 
attempts at crushing with four deaths. The history of these fatal cases 
follows: Langenbuch incised the gall-bladder, then excised it, and then 
crushed a calculus in the common duct. The patient died in twenty- 
four hours. The common duct was examined. It showed no mark of 
injury. Robson incised the gall-bladder and crushed a calculus in the 
common duct. The patient died of peritonitis. Careful examination 
of the common duct failed to show any puncture of its walk. Terrier 
attempted to crush a calculus, but failing to do so incised the wall of 
the common duct and removed it. The patient who had a cirrhotic 
liver died without trace of peritonitis or of biliary escape. The wound 
in the conmion duct had already healed. Vautrin incised the gall-bladder 
and the cystic duct in order to remove 105 calculi, and then crushed 
one in the conunon duct. The patient died in a week of septicaemia. A 
fair-minded person can hardly attribute the death in any of these cases 
to the crushing of the calculu3 in the conmion duct, since in every case 
this was the least severe of the operative work performed. In eleven 
cases in which choledocolithotripsy was the only operation performed 
the patients all recovered. The risk of the operation, therefore, must 
be extremely slight. 

3. The operation is advantageous. It is well to retain the integrity 
of the walls of the biliary passages. Those who prefer choledocotomy 
without suture say that drainage is desirable and that, a second calcu- 
lus coming down from the liver or gall-bladder and becoming obstructed 
in the common duct will show its presence by the continued flow of 
bile through the external fistula, and that the calculus may often be 
extracted through this fistula. As stated above, a biliary fistula gives 
no better drainage than an unopened but unobstructed common duct. 
The second point is true, but one should not, therefore, subject every 
patient to an incision in the common duct. If secondary obstruction is 
going to take place, it means that another calculus exists higher up at 
the time of operation, and also that it is of sufficient size to lodge in the 
common duct. Now such conditions are rare. One should weigh the 
possibility of them at the time of operation, and if it is likely that they 
exist, the common duct may be drained. If there is no evidence to that 
effect, it is better not to open the duct unnecessarily. 

4. The operation is usually efficacious. Again, leaving out of consid- 
eration the acupunctures, there are thirty-nine cases in which the opera- 
tor succeeded in crushing the calculus. In thirty-seven of these cases 
there was a complete functional restoration. In one case there was no 
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biliary flow re-established, and in the other it was restored for a few 
weeks, but in four months had again ceased. In this case operation 
showed a calculus at the origin of the common duct obstructing the 
passage. This was presumably a second hepatic calculus. Fragments 
of the crushed calculus begin to show in the feces in three days some- 
times, but usually not for a week. They may not all be eliminated for 
a month. Their passage sometimes produces mild biliary colic. 

Such then are the conditions and results of choledocoUthotripsy. It 
preserves intact the walls of the biliaiy passages; it avoids a biliary 
fistula; it is quickly performed and reduces shock; it gives complete 
relief of biliary retention in most cases. On the other hand, if the cal- 
culus does not break easily, or if the operator feels it necessary to probe 
the biliary passages in order to convince himself that other calculi do not 
exist in the common duct; or if he considers there is risk of other cal- 
culi in the liver, the common duct should be opened. The crushing 
operation is not adapted to all cases of calculus in the common duct, but 
it should always be considered before the duct is opened. 



THE 8PLBEN. 

Indications for Splenectomy. B. B. Davis^ estimates the present mor- 
tality of splenectomy at 15 to 18 per cent. The reasons for and against 
the removal of this organ under various conditions are given by the 
author in the following summary: 

1. Splenectomy is contraindicated In leukaemia, amyloid spleen, splenic 
hypertrophy secondary to cirrhosis of the liver, secondary malignant 
disease, and in the essential anaemias. 

2. Splenectomy is usually preferable to splenopexy in wandering spleen, 
which b almost always due to previous hypertrophy. 

3. In abscess of the spleen, if drainage can be successfully accom- 
plished, it is preferable to splenectomy, especially if the splenic tissue is 
not destroyed. 

4. In cysts, benign tumors, tuberculosis and sarcoma, splenectomy is 
the operation of choice, unless in the three former conditions resection of 
the lower extremity will remove all of the disease. 

5. In rupture the organ should usually be removed. The operation 
should be done promptly, expeditiously, and with every expedient calcu- 
lated to relieve and to prevent shock. 

6. In the severe type of malarial spleen, with failure of medical means 
to relieve the malaria or the extreme splenic enlargement, splenectomy 
will often result in cure. 

' Journal of the American Medical Association, 1905, vol. xlv. p. 698. 
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7. In splenic anaemia, if internal medication has proven futile, the 
only treatment that should be considered is splenectomy, ^hich should 
be done at an early period as possible while ttie patient is able to with- 
stand the operation and before incurable complications have arisen. 

Gysts of the Spleen. W. A. Bryan^ removed a cystic spleen weighing 
two and one-half pounds from a female patient aged thirty-nine. No 
cause could be assigned for the pathological condition. The patient 
made a prompt recovery. Bryan gives abstracts of numerous cases of 
splenic cysts, namely: 1 dermoid, 9 serous, 22 haematic, and 4 unclassi- 
fied cysts. 

The outcome of a cyst of the spleen depends on the nature of the 
cyst. Small, simple cysts cause no trouble. Blood cysts are prone to 
grow owing to the repeated hemorrhages occurring within them. 
Echinococcus cysts may rupture into a hollow viscus and escape to 
the outside of the body, producing cure, or into an internal cavity, 
producing death. When abscess formation follows a cyst the prognosis 
is that of the former. Complete cure sometimes occurs by absorption, 
shrivelling and calcification of the capsule. In echinococcus cysts this 
can only happen when the taenia is dead. 

No splenic cyst should be punctured. If it is large enough to pro- 
duce clear physical signs, it should be exposed by incision. Splenec- 
tomy should be performed whenever the spleen is so far destroyed that 
its usefulness is much impaired, provided that adhesions do not render 
the operation hazardous. If the substance of the spleen is well pre- 
served, or extensive adhesions are present, the cyst should be incised 
and its cut edges stitched to the abdominal wound. Dissection of the 
cyst has been advised by some, but is a veiy dangerous operation on 
account of hemorrhage. In simple serous or hematic cysts, after the 
spleen is exposed and the diagnosis is certain, tapping is allowable. 
This treatment repeated once or twice may effect a cure. 

C. P. Childe' reports an interesting case of splenic tumor diagnosed 
on account of its position in the lower abdomen as an ovarian cyst. 
The tumor was first noticed after an attack of sharp abdominal pain. 
It was, therefore, considered that its pedicle had become twisted and 
hemorrhage had taken place into the tumor. Through a median 
incision the blood cyst was exposed and emptied. Then it was discov- 
ered that the solid portion of the tumor was a wandering spleen 
adherent in the pelvis, its pedicle being twisted. The pedicle was tied 
in sections on account of its great breadth, and the spleen freed from 
adhesions and removed. It weighed eight ounces (after emptying the 
blood cyst). The patient regained perfect health. Splenope:?^ was 

^ Journal of the American Medical Association, 1905, vol. xlv. p. 680. 
> British Medical Journal, 1905, ii. p. 1631. 
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contraindicated in this case on account of the blood cyst, and also on 
account of alarming hemorrhage which followed attempts at separation 
of adhesions, made before by ligating the pedicle. 

Splenectomy for Volvnltu. G. A. Syme^ reports the removal of a 
spleen for twisting of the pedicle and thrombosis of its vessels. This 
occurred in a woman, aged thirty-seven, and was the fourth attack. 
Because of the scanty urine in these attacks, and also because the right 
kidney was movable, the tumor on the left side was thought to be a dis- 
placed kidney. Recovery followed the splenectomy. 

Spleneetomy for Myelogenoiu Lenkniiila. Richardson' reported four 
years ago the successful removal of a spleen weighing 2275 grams 
(nearly 5 pounds) from a patient with advanced leukaemia. There was 
for a time marked improvement in the patient's general health, but 
later her condition became very bad, and she died from locomotor 
ataxia four years after the removal of the spleen. Richardson thinks 
neither the early improvement nor the later distressing symptoms can 
be attributed to the operation. He published the final details of the 
case in order to correct any impressions which its earlier publication 
may have caused, i. e., that splenectomy is justifiable in myelogenous 
leukaemia. He now holds strongly to the opinion that operation is 
contraindicated in such cases, in which he agrees with Davis (vide 
supra). 

THE PANGREA8. 

Surgery of the Pancreas. Villar, of Bordeaux, presented a report 
upon the **Surgery of the Pancreas" to the French Congress of Surgery 
held in Paris last October.' He pointed out successively the functional 
signs of diseases of the pancreas, a gland with external secretions 
(sialorrhoea, diarrhoea, stearrhoea, etc.) and internal secretion (glyco- 
suria). Diagnosis is furthered by observance of disturbances of 
adjacent organs, as well as by inspection, palpation, and especially 
percussion of the pancreas itself. It is true that diagnosis is often 
impossible and always difficult; but the surgeon has to guide him 
already a considerable mass of published facts both clinical and experi- 
mental. In making an abdominal diagnosis one should always bear in 
mind the possibility of pancreatic disease. 

The affections of the pancreas which may require surgical treatment 
are as follows: Annular pancreas, hernia and spontaneous displace- 
ments, traumatisms (contusions, wounds, hsematomata, pseudo-cysts, 

^ Intercolonial Medical Journal of Australasia, 1905^ p. 319. 
* Annals of Surgery, 1906, vol. xlii. p. 666. 
" ReT. de Chir., 1906, p. 636. 
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traumatic herniee), acute infections (simple, hemorrhagic, suppurative 
or gangrenous pancreatitis), chronic pancreatitis, tuberculosis, calculi, 
solid and fluid tumors, and fistulae. 

Treatment was considered by Villars under three heads: (a) the 
technique of and general indications for operation upon the pancreas; 
(6) medical treatment and organotherapy; (c) the surgical treatment 
applicable to the individual lesions of the pancreas, with the immediate 
and late results of the same. 

For annular pancreas he recommends gastroenterostomy; for dis- 
placements, pancreatopexy. After traumatism one should intervene 
promptly, suture the gland whenever there is hope of saving it in this 
manner, resecting a portion if compelled to do so, but never removing 
the whole organ. For traumatic cysts he prefers cystostomy complete 
in one operation. In acute, simple pancreatitis it is advisable to drain 
the region of the pancreas and also the gall-bladder. Drainage is also 
indicated in hemorrhagic pancreatitis, while if the hemorrhage is out- 
side of the pancreas (hsematoma) the pouch which contains the blood 
should be fixed in the abdominal wound if possible (marsupialization). 
If an abscess exists, its contents are to be evacuated by puncture and 
aspiration, then a free incision is to be made and the walls of the 
cavity attached to the edges of the abdominal woimd if possible. 
Treatment is the same in cases of necrosis of the pancreas. Villar 
reviewed the various procedures which have been proposed for the 
treatment of chronic pancreatitis, concluding that the simplest and best 
is the drainage of the biliary tract combined with cholecystectomy. If 
a pancreatic calculus exists without complications it should be removed 
(pancreaticotomy), to which in some cases a pancreatogastrostomy 
should be added. A cyst of the pancreas should be punctured and 
emptied, and the sac removed; or if this is not possible, the cyst 
should be stitched in the abdominal wall at once (marsupialization). 
Solid tumors situated in the tail or in the body of the gland may be 
excised. This is sometimes true of those situated in the head, but 
total pancreatectomy of the head is unwise, and removal of the whole 
pancreas should never be performed. Therefore, if an extensive tumor 
of the head or of the whole gland exists some palliative operation 
should be performed, such as cholecystenterostomy or cholecystogas- 
trostomy. 

The best method of approach to the pancreas is through a vertical 
median or (for the head) a right lateral incision. When the abdomen 
has been opened there are three routes possible: the gastrohepatic, the 
transmesocolic, and the gastrocolic. The last is the simplest and most 
direct, and it is the route of choice. If it is chosen, the gastrocolic 
omentum is incised, the stomach is drawn upward and the colon 
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downward, the posterior peritoneum is incised, and the pancreas is 
exposed. In rare cases one is called to expose the pancreas through 
the transpleural or the lumbar route. 

Garri has observed one case of pancreatic cyst the result of severe 
traumatism. Two other cases of cyst of spontaneous occurrence were 
associated with violent pain in the form of crises. I^aparotomy in 
these two cases revealed necrotic areas in the pancreas as large as a 
nut or even a pullet's egg, consecutive to embolism. The resulting 
cysts in such cases are therefore pseudo-cysts and not true glandular 
cysts. Their origin is necrobiotic. 

Garrg gave three rules for the treatment of acute pancreatitis: 1. A 
prompt operation within forty-eight hours of the attack. 2. A quick 
operation to reduce the shock. 3. Isolation of the infectious focus 
during the operation. He divides the gastrohepatic ligament and 
makes a perfect toilet of the lesser peritoneal cavity. He has oper- 
ated in eleven of these cases with seven recoveries. 

Doyen said that the diagnosis of pancreatic cysts is often a difficult 
one even at operation, so that probably many of the cysts that 
have been reported as pancreatic cysts have only been cysts of the 
region of the pancreas and have had nothing to do with the gland 
itself. He makes a practice in operating upon cysts of the upper 
abdomen to turn the patient on the side, so that the contents of the 
cyst may more readily escape without soiling the peritoneal cavity. 
Complete extirpation of the cyst is generally impossible, for the reason 
that the cyst has no true wall, but is limited by the neighboring 
organs. The best treatment b, then, the resection of the portion of the 
wall that is available, and marsupialization of the rest of its cavity. 
This is dressed with aseptic tampons and drained. There then 
remains the treatment of the resulting fistula. If the fistula is a simple 
one, it will usually dose, especially if aided by cauterizations with 
iodine or silver nitrate. If it is lined with mucous membrane, such 
slight measures do not suffice. In one case Doyen dissected the fistu- 
lous tract up to its connection with the pancreas. By a procedure 
similar to the implantation of a divided ureter in the bladder he then 
tied in the end of the fistula a little tube, and introduced this and the 
end of the fistula into the stomach through a short incision in this 
oi^an, along the greater curvature. The anastomosis was fixed by two 
longitudinal folds of gastric serosa and a double row of sutures. 

Thi^ry advocated cholecystostomy instead of cholecystenterostomy for 
cancer of the pancreas, as the former operation is simpler and less 
dangerous and gives, according to his observation, equally good results. 
In cases of retention the prolonged bilious fistula seems to have no bad 
effect on the patient. 
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Cramwell, of Buenos Ayres, spoke of the rarity of hydatid cysts of 
the pancreas, of which he had seen only one in a series of 1700 cases 
of hydatids of various parts of the body. This cyst was in a child of 
fourteen years, who presented symptoms of chronic icterus and a deep- 
seated tumor in the epigastric region. At operation the gall-bladder 
was much dilated, and there was a tumor the size of the fetal head in 
the inferior portion of the head of the pancreas. The lining membrane 
was extracted and the pericystic pouch was sutured without drainage. 
The operation was followed by fever, tympany, and vomiting, but these 
symptoms disappeared with the discharge of a collection of infectious 
material, and the child made a perfect recovery. 

Lejars abo reported an operation for hydatid cyst of the pancreas. 
His patient was a woman, aged fifty-five years, whose trouble was long 
standing. The cyst was suppurating at the time of operation. Her 
condition was cachectic. The cyst was found at operation to be of the 
body of the pancreas, and to be very adherent. Attempts to remove it 
resulted in severe hemorrhage. Its contents, consisting of daughter 
cysts and pus, were evacuated. The patient died in eight days. 

Mayer, of Brussels, gave the results of a series of experiments per- 
formed upon dogs in order to study the eflPect of ligature of the pancre- 
aiic ducts, and of partial and total resections of the gland. In some of 
his cases operation produced fatty necrosis of the pancreas and death 
of the animal within forty-eight hours. According to his belief fatty 
necrosis is due to the escape of pancreatic fluid into the peritoneal 
cavity. A few drops suffice for the purpose. These experiments show 
the following practical points: 1. There is no great danger in the liga- 
tion of the excretory ducts of the pancreas. 2. The greatest care 
should be employed to prevent the escape of any pancreatic fluid into 
the peritoneal cavity. 3. If a part of the pancreas is resected, the stump 
should be closed in as well as possible and be further protected by 
covering it with omentum. 4. The peritoneal septicaemia so often 
observed in operations upon the pancreas probably has its origin in 
previous fatty necrosis which has been overlooked. 

Vidal, of Arras, said that in his experiments he had never succeeded 
in keeping a dog alive after removal of the whole pancreas. He has 
found that the secret of successful operations upon the pancreas, at 
least in the dog, is to observe the most perfect asepsis. 

Rupture of the Pancreas. C. GarrS^ reports an instance of this rarely 
reported lesion. A twenty-four-year-old man was caught between car 
buffers. There was abdominal pain, but no vomiting imtil three hours 
later, when vomiting produced intense abdominal pain not controlled 

* Beit, z, klin. Chin, 1905, vol. xlvi. p. 233. 
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by about a grain of morphine. Rigidity of the abdominal muscles, 
noticed before, was much increased. The abdomen was opened four 
and one-half hours after the trauma. It contained much blood, which 
reappeared after it was removed. A prolonged search revealed its 
origin, behind the stomach. The lesser omentum was torn through, 
and the pancreas exposed. It was completely divided about 10 cm. 
(4 inches) from the tip of its tail. The halves were united by posterior 
and anterior silk sutures, and the abdomen was closed with drainage. 
The discharge of pancreatic fluid eroded the wound, but the sinus 
closed in five weeks and the patient recovered. 

Garr^ has found mention in literature of eight other cases in which 
rupture of the pancreas was the chief or only serious injury. In all 
of these the force was of such a character as to crush the pancreas 
against the spine. One patient was caught between buffers; two were 
run over; .two were struck in the abdomen with a hard, small object 
like a wagon-pole, etc. In no case was a correct diagnosis made 
before the abdomen was opened. In two cases operation was per- 
fonned, but death followed from peritonitis. In a third case, three 
weeks after the injury, the abdomen was incised and 2.5 litres 
(2J quarts) of blood were removed. This patient lived five months. 
Garr^ advocates an exact suture of the pancreas rather than mass 
ligation of its bleeding substance in order to lessen the risk of fatty 
necrosis of damaged tissue. But as this cannot probably be wholly 
prevented, drainage of the peritoneal cavity is imperative. 



GYNECOLOaY. 

By JOHN G. CLARK, M.D. 

Oarcinoma of the Utenu. The Etiology of Carcinoma has been 
very much discussed during the past year. The chief outcome of this 
discussion has been to emphasize the fact that the cause of carcinoma 
is still unknown, and to prove that no theory has been substantiated. 
Thus the general results of the statistics of the Imperial Cancer Research 
of Great Britain may be summed up in the statement that the lethal 
activity of carcinoma centres around the inherent vital power of epithe- 
lium for continuous proliferation. Whether the genesis of this growth 
or the toxic principle of the cancer cells is analyzable is yet to be deter- 
mined. Certainly we are still as completely in the dark as we were many 
years ago. 

Pick* questions whether, with our present knowledge of the biology 
of cells, and our available means of investigation, it is possible to 
solve the carcinoma question. We cannot, he says, define the real 
essence of malignancy in cells, for the physiology of normal cellular 
activity is not understood.* According to his conception the malignant 
activity of cells will ultimately be explained upon biologic grounds. Israel 
also believes in this explanation of cancer, and repeats his views, which 
were extensively reviewed in Progressive Medicine in 1903. v. 
Bergmann' favors the biologic theory and inclines to the view which 
holds cancer as the product of chronic continuous irritation. 

Hawkins, in 1885, observed the development of cancer in the scars 
produced by the inhuman flogging of British Sailors. Some of these 
people showed a network of scars as thick as one's finger, from which 
carcinoma occasionally developed. One of the largest cancers v. Berg- 
mann ever saw occurred in the scar of a very extensive bum. He mentions 
Paget's disease, the eczema of paraffin workers, psoriasis of the tongue 
and cheeks, lupus, xeroderma pigmentosum, and nsevi. He denies the 
possibility of a primary carcinoma of the extremities without some 
preceding disturbance of the skin, such as cicatrices, fistulous passages, 
ulcerations, eczema, seborrhcea, warts, or moles. 

* Berichte der Berliner medizinische Gesellschaft. Berlin, klin. Wochenschr.^ 
xlii., Nr. 13. 

' Ueber Krankheiten die dew Krebs Vorangehen, Berlin, klin.Wochenschr, xlii., 

Nr, 30, 
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Perhaps the most prominent adherent of the parasitic theory is v. 
Leyden/ who is inclined to accept this view even though it has not been 
proved. He believes the clinical picture which carcinoma presents is 
that of a parasitic disease — ^the patient, previously healthy, is suddenly 
stricken with the new-growth, which stamps him with pallor and emacia- 
tion, and increases continuously until it ends his life. In comparing the 
^ects of new-growths he refers to the woman with a fibroid tumor and 
to the one with cancer. The first is healthy, active, and strong until 
mechanical e£Pects are produced; the other, even with the smallest cancer, 
quickly becomes wretched and pale; cachexia supervenes, and she perishes 
within a measurable time. The traumatic theory of v. Hansemann, 
he says, is only in the line of the parasitic theory, for trauma always 
opens the path for bacterial invasion. So in carcinoma, an injuiy furnishes 
an implantation basis for cancer parasites. He believes the location of 
primary carcinoma, so frequently upon areas exposed to infection — ^the 
face, lips, tongue, throat, laiynx, lungs, stomach, intestines, and genital 
organs — and the comparative infrequency of it in visceral organs difiScult 
of access speak for its parasitic origin. In recent years carcinoma has 
been discovered in amphibia and in mammalia. Such domestic animals 
as rats, cats, dogs, horses, etc., which are found especially in the neigh- 
borhood of hospitals and pathological institutes, are more prone to this 
disease than wild animals like the deer, in which no certain case has as 
yet been reported. Relative to the geographical distribution of carci- 
noma, it occurs very rarely in the far North or at the Equator, while in 
the temperate zones where the population is thickest it is most frequent. 
The significance of this is illustrated by the negro race. Reliable English 
physicians have rarely found the native African a£Pected by carcinoma, 
while in America carcinoma b as frequent in the black as in the white 
race. From such facts some adherents of the parasitic theoiy claim that 
association with other people favors the spread of carcinoma. The 
occurrence of cancer h deux, the inoculation of one mouse from another, 
the growth of cancer cells transplanted in man from the original seat of 
the disease to another part of the body, and the occurrence of inocula- 
tion metastases, observed in surgery, according to v. Leyden, are all 
arguments in favor of the parasitic theory. Finally, he is not convinced 
that the peculiar bodies found in cancer cells are simple products of 
d^eneration or mere cell inclusions. 

Noteworthy experiments have been made by Robertson and Wade' to 

* Ueber die parasit&ie Theorie in der Aetiologie der Krebse. Berlin, klin. Wochen- 
schr., xlii., Nr. 13. 

> Researches into the Etiology of Carcinoma; on the Presence of PlasmodiophorsB 
in Carcinomatous Tumors and the Successful Culture of the Parasites. Lancet^ 
January 28, 1905, p. 215. 

10 
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detennine the validity of the claim that the parasite of cancer is of the 
same class as the pldsmodiophora brassicae, which is known to cause 
tumor growths in cruciferee as well as in other plants. This hjrpothesis 
was mentioned by Plimmer^ whose paper I reviewed last year, and has 
also been advocated by BeUa, Podwyssozki, Park, and Gaylord. The 
plasmodiophora brassicse is the organism which produces the tumors 
found at the root of the turnip, referred to in this country as " iSngep-and- 
toe disease," and in Germany as "Kohlhemie." From the description 
of this organism, as given by Naivaschin, De Barry, Gaylord and others, 
it is evident that the observers are unable, owing to difficulties in staining, 
to trace the evolutionary stages of the organism. Robertson and Wade 
used a special method of staining (ammonio-silver processes and toning 
with gold or platinum), by which they secured uniform and accurate 
results. They found great histological similarity between: 

1. The life cycle of the plasmodiophora brassicae: 

2. A series of bodies found especially within the cells of carcinomatous 
tumors. 

3. The stages of an organism which can be grown from such tumors. 
The last line is incomplete, but in eight out of fourteen phases or four 

out of seven separate stages the parallelism is exact. The authors say 
they have constantly kept in mind possible fallacies in such an investi- 
gation, and while they admit that the bodies found in carcinoma cells, 
which they have taken for various cycles in the life of the plasmodio- 
phora brassicae, have not been demonstrated absolutely, yet the same 
bodies are found in cultures from carcinoma in at least most of the forms 
of evolution of the organism. This evidence, they believe, is incompatible 
with any other conclusion than that these organisms are plasmodiophorte. 

In commenting upon the papers of Robertson and Wade the editor 
of the Journal of the American Medical Association believes they are 
straining a point, doubtless unconsciously, to make the description of 
the so-called parasite tally with that of the known organism which it is 
supposed to resemble. The description of the culture experiments shows 
certain noteworthy peculiarities in the supposed organism — such as its 
absolute failure to grow in the presence of the small amount of con- 
densation water usually present in agar tubes, its absence from smear 
preparations, and its presence only in hardened sections of the agar — 
all of which suggests the possibility that the bodies described were merely 
artefacts. 

In strong opposition to the opinion of Robertson and Wade, Green- 
ough* reaches the following conclusions: 1. The typical cell in- 
clusions are practically constant in cancer of glandular origin. 2. They 

* On the Nature of the Cell Inclusions of Cancer. The Journal of Medical Research, 
vol. xiii., No. 2, p. 137. 
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are not found in epithelioma and are almost invariably absent in sarcoma. 
3. Their size, structure, and staining reactions are such as to justify the 
assumption that they are vacuoles in the cell protoplasm, containing a 
material which is coagulated and shrunken by the use of the hardening 
fluid. 4. The occurrence of vacuoles of this nature is chiefly a phenomenon 
of cell secretion. 5. Similar vacuoles may be produced, however, in certain 
cases of phagocytosis and by degeneration of the nucleus. 6. Secretion 
vacuoles of the form of typical cancer cell inclusions are found in cer- 
tain non-cancerous diseases of the mammary gland. 7. In such cases 
secretion vacuole occupies a position between the nucleus and the lumen of 
the gland. 8. The inclusions in adenocarcinoma occupy a similar position 
between the nucleus and the lumen of the gland. 9. In more advanced 
carcinoma the gland lumen is lost; the secretion vacuole cannot escape 
and remains within the cancer cell to undergo further increase and 
ultimate degeneration. 10. Cell secretion is a function which is lost in 
the progressive anaplasia of cancer cells. 11. Cell inclusions are more 
frequent in slow growing cancer, and are less numerous in advanced 
cancer with rapid cell division. 12. No reason exists for the interpre- 
tation of these appearances as of parasitic origin. 

Aside from the morphology of the organism itself what evidence is 
there to indicate that carcinoma is an infedicms disease ? The inf requency 
of multiple primary mixed growths (i. e.,tumors containing both carcinoma 
and sarcoma elements) speaks for the specific nature apparently of each. 
Grawitz considers that the infrequency of multiplicity speaks against 
the theory of its infectious nature, but the editor of the Journal of the 
American Medical Association does not agree with him, for "how often," 
he asks, "do we have primary simultaneous infections of different organs 
by pathogenic bacteria?" The same writer subsequently notes an 
apparent exception to the specific nature of carcinoma, when he relates 
that in the mouse experiments of Ehrlich and Apolant a carcinoma 
which had been transplanted from one mouse to another suddenly at 
the tenth generation became partly and finally fully sarcomatous. This 
tends more, we think, to the biologic theory, and the explanation is given 
that because of the successive transplantations the connective tissue in 
the original cancer took on an increased power of growth that surpassed 
the normal and became malignant. 

Why, asks Israel,* if there is anything in the parasitic theory of carci- 
noma, does not cocddial disease of the liver of rodent animals result 
in carcinoma? When the parasite in this disease finds entrance to the 
epithelial cell there is no proliferation of the cell; instead the cell perishes. 
There is, however, a proliferation of the unaffected cells to replace those 

* Die biogenetische Theorie der Geschwiilste und die Aetiologie des Carcinoms. 
Berlin, klin. Wochenschr., xlii., Nr. 13. 
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lost and a benign fibroepithelial cystic tumor is formed. But it is not 
produced by the stimulation of the epithelial cells to multiplication in the 
same sense that the spermatozoon produces active division in the ovum. 
It is a proliferation of the connective tissue to keep pace with the increased 
epithelial surface caused by the collection of cocddia and the epithelium 
formed to replace the celb killed by the parasites. 

In line with Israel's observation on the influence of the spermatic 
particle upon the division of the ovum, Farmer, Moore, and Walker* 
have found in the spermatic particle on the mouse and of man certain 
constituents which closely resemble "Plimmer's bodies.*' Beatson,' 
who mentions their paper, is inclined to believe in a germinal (repro- 
ductive tissue) theory of cancer. 

Pick has found a case of malignant teratoma of the liver — ^a case of 
epithelioma chorioectodermale — of which certain parts would have 
been taken for an ordinary carcinoma. This certainly could not have 
been due to a parasite. In a lymph gland containing a metastatic growth 
from a malignant teratoma of the testicle he discovered an actual embryo- 
nal hollow bone with its marrow. Can this be explained upon the para- 
sitic theory? 

The inocidatjon experiments which have been undertaken to determine 
the infectious nature of carcinoma have certainly failed to show any 
infectious properties in carcinoma. It has long been known that trans- 
planted tissues will grow, but, as pointed out by Orth and noted in my 
review of last year, the growth occurs only in the transplanted cells and 
not in the surrounding tissues. Nichols' quite recently has found that: 

1. Certain types of epithelium (epidermis), both adult and fetal, can 
be experimentally removed from their normal position and implanted 
into another part of the same animal, and under those circumstances 
can maintain their ''potentiality of growth," retain their own peculiar 
character, and produce nodules analogous to dermoid cysts or more 
complicated teratoma. 

2. In no case has any epithelium of a highly differentiated function 
been seen to maintain its power of growth or to proliferate. 

3. The "potentiality of growth" is greater in the case of fetal than 
of adult tissue. 

4. In no case has any infiltration of surrounding tissue by the trans- 
planted epithelium been seen, nor any tendency to epithelial metastasis. 

^ On the Resemblance existing between the Plimmer's Bodies of Malignant Growths 
and Certain Normal Constituents of Reproductive Cells of Animals. Lancet, May 
27, 1905, p. 1411. 

' Remarks on the Etiology of Carcinoma. Has it a Physiological Function in the 
Body? British Medical Journal, April 29, 1906, p. 21. 

* Implantation of Tissue and its Relation to Cancer. The Journal of Medical 
Research, January, 1905, vol. xiii., No. 2, p. 187. 
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5. Certain fetal connective tissues (cartilage) can be transplanted in the 
same way as epithelial tissues, and retain their "potentiality of growth.'' 

6. Transplanted fetal tissues do not reproduce the stage of development 
at which they are transplanted, but tend to reproduce the ultimate stage 
of their normal development. 

If carcinoma were really infectious, says Kronig,^ why has no case of 
infection of the surgeon or of the nurse from a cancer patient been 
recorded ? This is a striking query. The accurate observations of Milner* 
upon this question are abo of importance. He says that the uninten- 
tional transplantation of carcinoma to another individual of the same 
species has not yet been observed. 

We must, therefore, conclude with v. Hansemann,' that inoculation 
experiments in cancer will prove nothing unless the cancer can be pro- 
duced by inoculation of its juices and not of the cells themselves. In 
this he agrees with Orth,^ who draws attention to the fact that real infec- 
tions produce a multiplication of the cells of the infected part. In the 
transplantation experiments with carcinoma, however, it is the trans- 
planted cells which proliferate and not those of the organ into which the 
transplantation is made. y. Hansemann* believes the so-called cancer 
epidemics are the result of chance; they are so frequent that it appears 
justifiable to so explain them. He also believes that there may be many 
causes of cancer active in different varieties, as for instance in the 
following: round-cell sarcoma of the testicle following a blow, malignant 
teratoma of the ovary, indolent epithelioma of the face in old people. 

From this review we can, without hesitation, render the verdict of 
"not proven" concerning the parasite as a provocative cause of cancer. 

Pathology. The pathological anatomy of the parametrium and 
of the pelvic lymph glands in carcinoma has been widely studied. The 
observations of Kundradt, which were reviewed in Progressive Medi- 
cine two years ago, showed the very important fact, which is now quite 
generally accepted, that in only 40 per cent, of the cases of cancer as they 
present themselves is the disease confined strictly to the uterus. So 
that at the present time nearly everyone is agreed that a wide extirpation 
of the parametrium is imperative. The question of glandular involvement 
in carcinoma is yet a moot point. 

^ Das Garcinoiu. Eine klinische Studie auf grund eigener Beobachitung. Deutsche 
med. Wochenschr., xrxi., Nr. 19. 

' Giebt 68 "impf-carcinomia." Archiv f. klin. Chinirg. (Langenbeck's), Bd. Ixxiv., 
Nm. 31 u 45, S. 668 u. 1009. 

* Was wissen Wir Aber die Ursache der bosartigen GeschwUlste. Berlin, klin- 
Wochenschr., zlii., Nrn. 12 u. 13. 

* Die Morphologic der Krebse und die parasit&re Theorie. Berlin, klin. Wochenschr. , 
xUi., Nr. 12. 

* Berlin Letter; Journal of the American Medical Association, vol. xliv., No. 15. 
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Baisch/ who has recently investigated this part of the carcinoma problem, 
asks whether there is a definite line of invasion of the glands, and whether 
it bears any relation to the implication of the parametrium in the process. 
From Wertheim's cases (Kundradt) one would be led to think that there 
was no such constant relation and that the involvement or not of the glands 
was to a certain degree a matter of chance. From Kundradt's observations, 
which have been.recently referred to by Wertheim, the glands were carci- 
nomatous in 10 per cent, of cases in which the parametrium was free of 
cancer, and in 27.5 per cent, of cases in which the parametrium was 
diseased the glands were free. From Schauta's paper, which we reviewed 
last year, the involvement of the individual groups of glands bears no 
constant relation to other groups. Thus, according to him, glands at 
a more remote point from the cervix may be infected while those nearer 
are free. Baisch, who has recently studied this question, first takes up 
the anatomy of the pdvic lymphatics. He says that from five to eight 
lymph channels run from the portio and cervix laterally along the uterine 
artery. They are divided into three sets which empty into the lymphatic 
glands in three di£Perent areas. The first set empties into the iliac glands 
upon the anterior surface and inner border of the external iliac in the 
vascular triangle between this and the hypogastric (anterior branch of 
the internal iliac artery) artery; the second division courses more poste- 
riorly and empties into the hypogastric glands on the inner border of the 
hypogastric vessels. Each group comprises three to five glands; the 
lowest of the iliac glands are known as the obturator glands. The third 
division of the lymph channels, which springs more from the dorsal side 
of the cervix, runs over the posterior vaginal fornix through the utero- 
sacral ligaments to the posterior pelvic wall and empties into the glands 
lying alongside the sacral ganglia or higher up and more in the median 
line beneath the promontory. There are also small lymph glands or 
nodes in the parametrium. The first of these is found at the point where 
the uterine artery crosses the ureter; others are found in an annular posi- 
tion surrounding the lymph channels. 

The lymph channels of the corpus uteri leave the uterus in four or five 
chief branches, through the broad ligament and directly beneath the tube 
and above the ovary, from which they receive tributaries, and thence 
in company with the surrounding ovarian vessels, they pass upward and 
end above the division of the aorta into the right and left lumbar glands. 
Besides these main branches from the corpus there are some lymphatic 
radicals which arise about the middle of the uterus. They have an origin 
partly in common with the cervical lymphatics and finally pass along 
the round ligaments and empty into the superficial and the deep inguinal 

* Der Werth der Driisenausraumung bei der Operation des Utemscarcinoms. 
Archiv f. Gynftk., Ixxv. H. 2, S. 273. 
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glands. The regional glands of the uterus, therefore, are: jl, parame- 
trial; 2, iliac; 3, hypogastric; 4, sacral; 5, lumbar; 6, inguinal. 

In carcinoma of the cervix, therefore, the first four of these sets of 
glands are m«st directly in communication with the cervix and are, 
therefore, the most likely seats of metastasis. They may be spoken of 
as the lower or the first group. The lumbar and the inguinal being more 
remote represent the second group. In fundal carcinoma the lumbar 
and the inguinal glands are the nearest sites of possible metastasis, 
while the more remote ones comprise the glands lying above the renal 
vessels along the aorta as far as the diaphragm. From a study of ninety 
cases Baisch reaches the conclusion of other observers (Kuiidradt, 
I^m^ris-Kerinauner) that in early cases of carcinoma with no infection 
of the parametrium the glands are seldom diseased (5, 12.5, and 16 
per cent.), whereas with involvement of the parametrium the glands are 
infected in about half of the cases (40 to 50 per cent.). 

Schauta's observations (see last year's Progressive Medicine) 
would seem to positively indicate that as a rule there is no definite plan 
of involvement. Thus, according to him, in a study of sixty cases in 
8.3 per cent, the inoperable and second group of glands are aflFected 
while the lower series of glands are free; in 43.3 per cent, of all cases no 
glands are at all involved, and in 36 per cent, where the lower accessible 
glands were involved the upper inaccessible glands were also affected. 
This would leave but 13.3 per cent, of all the cases, therefore, in which 
there would be any sense in attempting glandular extirpation. 

Baisch points out the defects in Schauta's deductions. First of all 
fifty of his cases were inoperable and had died of carcinoma. These 
should be ruled out because in the discussion of cervical carcinoma from 
an operative standpoint operable cases only come into serious considera- 
tion. Among the ten operable cases which Schauta had, in eight the glands 
of the pelvis were not carcinomatous while in two cases both the upper 
and the lower groups were involved. Schauta's opinion, therefore, that 
carcinoma may affect the higher glands without involving the lower ones 
finds no confirmation in his operable cases, and his chief argument, that 
when the lower glands are involved the upper are also, depends upon two 
cases, a very small number. Furthermore, the glands of the second group, 
lumbar and inguinal, which Schauta styles inoperable, are removed by 
Mackenrodt, Amann, Kronig, and Doderlein, so that the inoperable 
glands are only those of the celiac and diaphragmatic groups. The author 
further points out that Schauta does not state whether cases of carcinoma 
of the corpus are included in his statistics or not. From an examination 
of the cases given by Schauta as examples of involvement of the upper 
group of glands, with no involvement of the lower ones, it would appear 
that the cases were corporeal cancers, the glands involved being either 
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the lumbar or the inguinal and never the parametrial, iliac, hypogastric, 
or sacral. From the results of Winter's examination in forty-five cases 
and of Oehlecker's in seven cases involvement of the lower glands only 
was found in cerviqal carcinoma. In fifty-three cases of cervical carcinoma 
examined by Baisch, partly autopsy cases (17), partly attempted but 
unfinished radical operations (8), and partly completed radical operations 
(28) , the author found a definite order of involvement of the glands. Thus 
in the twenty-eight cases of cancer of the cervix which were removed 
radically there were forty-five carcinomatous glands: 

Parametrial 11 

Hypogastric and iliac 26 

Sacral 2 

' Lumbar 4 

Inguinal (deep) 2 

In twenty-six of these cases the first group only was involved; in two 
both groups were involved ;'^but in no case was the second group involved 
when the first group was free. From this it would appear, says Baisch, 
that metastases to the glands in cervical carcinoma follow the physiological 
and anatomical lymphatic distribution; that this involvement has a regular 
course and that there is no break in the chain. From Oehlecker and 
Vinay's cases it is to be noted that occasionally when the glands of 
the first group are affected the glands of the second group will appear 
enlarged as the result of infiammatory hyperplasia, even though they are not 
diseased. Brunet^ has recently reported the findings in an examination 
of forty-seven sets of lymphatic glands removed by Mackenrodt during 
operation. In 51 per cent, of these cases one or several of the glands 
were carcinomatous. This is a higher percentage than that given by 
Baisch. No glandular enlargement was found in Brunet's series of 
four cases of carcinoma in which the carcinoma was confined to the 
vaginal surface of one lip of the cervix. In seven cases of carcinoma 
involving both lips or one lip and a part of the cervical tissue up to a 
depth of 5 mm. there were four instances of glandular involvement. In 
six cases where the carcinoma involved the vaginal cervix, but was dis- 
tinctly within its border, there was but one case of glandular metastasis. 

Thus in seventeen cases of carcinoma confined to the cervix or the vagina 
there was in 30 per cent, infection of the lymph glands. This agrees 
quite well with Baisch's figures. In twenty-three advanced but operable 
cases Brunet found the glands infected with carcinoma thirteen times. 
In seven cases in which the disease had gone so far that radical operation 
was abandoned there were six in which the removed glands contained 

^ Ergebnisse der Abdominalen Radikaloperation des Geb&rmutterscheidenkrebse 
mittels Laparotomia-hypogastrica. II. Pathologisch Anatomischer Theil. Zeit. f. 
Geburtsh. u. Gynftk., 1905, Ivi., H. 1, S. 1. 
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metastases. This altogether makes 51 per cent, of Mackenrodt's operable 
cases in which the glands were carcinomatous. Brunet made a further 
interestmg observation in Mackenrodt's cases which shows the necessity 
of removing the upper third of the vagina in a radical carcinoma opera- 
tion. He found in 42.6 per cent, of his cases that there were metastases 
to the upper part of the vagina. In 66 per cent, of these metastases the 
disease was submucous and, therefore, easy to overlook or impossible 
to discover clinically. 

Early Diagnosis of Cancer of Uterus. As I have strongly urged 
for the past few years an early diagnosis is the most important factor in 
the prognosis and is more important than the technique of the operation. 
During the past year Runge^ has given his hearty endorsement to Winter's 
scheme for increasing the operability of cancer cases. He agrees with 
him that it can only be done in two ways: first, by informing women of 
the symptoms of the early stages of carcinoma; second, by emphasizing 
to the practising physician the methods of diagnosis. In the early diag- 
nosis of carcinoma of the uterus ''every day, every hour is important." 
Runge draws attention to the fact that carcinoma beginning at the portio 
is easily seen, but that a carcinoma arising from the cervical canal may 
escape observation. In such cases a sound introduced into the cervix 
will find the carcinomatous area friable and soft unless it b a scirrhus 
growth. The double tenaculum used to catch the cervix in these cases 
will often cut through the cervix. This occurrence should direct one's 
attention to the possibility of cancer. If there is any doubt a piece of 
the cervical tissue should be excised and sent to a pathologist or the patient 
should be examined by a specialist at once. When carcinoma of the 
corpus is suspected diagnostic curettage is required. It is reprehensible 
in the physician to permit a patient in whom he has any suspicion of car- 
cinoma to go without examination. If she objects to examination or 
diagnostic excision or curettage the ordinary means of persuasion should 
be tried. If these do not avail she should be told that a malignant con- 
dition is suspected. The physician should never wait for cachexia to 
appear, for when it does the cancer is usually inoperable. Caustics are 
absolutely contraindicated; at any rate under the notion that they will 
effect a cure. If the diagnosis of carcinoma is made and the patient re- 
fuses operation the responsibility of delay should be placed upon her. 

It should be remembered that carcinoma begins without pain. The 
eariy symptoms are irregular bleeding and a watery or bloody discharge. 
Bleeding after coitus should awaken a grave suspicion of cancer. Return 
of hemorrhage a year after the menopause makes the diagnosis of carci- 
noma very probable. 

As indicative of the interest that b being taken in the early diagnosb 

* Die Heilung des Krebses. Die Therapie der Gegenwart, xlvi., Nr. 6. 
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of cancer, Hall^ reports two cases where the disease was discovered very 
early by means of microscopic examination. Gellhom* reports three 
additional ones. The microscope comes into play more, however, in 
fundus cases, where the early diagnosis is relatively less important than 
in carcinoma of the cervix. In carcinoma of the fundus the histological 
examination of scrapings will always be the first means of diagnosis. 
In carcinoma of the cervix where the parts are easily accessible it will 
not do much more for the experienced gynecologist than confirm his 
diagnosis. At least this is true at the present time. If cancer of the cervix 
is seen earlier than is now the clinical rule the microscope will become 
a more important aid in the diagnosis of these cases. Just now, as Runge 
has said, the most pressing need is to put the laity and physicians constantiy 
on guard lest they overlook the early stages of this disease. To determine 
the earliest symptoms in carcinoma Craig* analyzed seventy-eight cases* 
In forty-five leucorrhoea, in twenty-one hemorrhage, and in twelve pain 
was the first symptom. From this he draws attention to the significance 
which leucorrhcea may have in patients at the age of life when carcinoma 
most frequentiy occurs. 

Treatment op Carcinoma. The past year has been marked by the 
appearance of the views of a number of prominent workers in the practical 
side of the carcinoma question. 

Wertheim has reported the result of his first series of carcinoma cases, 
while Mackenrodt, Bumm, Werder and others have outlined their 
present operative technique. The work of Wertheim and Mackenrodt 
deserves careful attention. Apparently they have consistentiy applied 
for four (Mackenrodt) and five (Wertheim) years their operative principles 
and now can give the exact statistics of their earlier series of cases. Kan- 
nenstiel and Bov^ have offered suggestions for the selection of the form 
of treatment in the particular case. Werner has put carcinoma statistics 
upon a firm basis. As a matter of passing interest we have reviewed a 
paper of Vassmer,* who reports an interesting case of permanent cure of 
an early adenocarcinoma of the uterus by means of curettage. The 
original diagnosis was made by Vassmer, who advised immediate total 
extirpation. This was not carried out although attempted. A subse- 
quent curettage and histological examination showed the mucosa to be 
healthy, and a third curettage had a similar result. Vassmer's diagnosis 

* Early Diagnosis of Cancer. Lancet Clinic, Cincinnati, July 29, 1905, New Series, 
vol. Iv., No. 5, p. 122. 

* The Early Diagnosis of Cancer. St. Louis Courier of Medicine, March, 1905, 
vol. xxxii., No. 3, p. 142. 

*The Early Detection of Uterine Carcinoma. New York Medical Journal and 
Philadelphia Medical Journal, vol. Ixxxii., No. 2, p. 65. 

* 1st durch die Abrasio eine Dauerheilung des beginnen des glandularen Uterus C-arci- 
noms zu Erzielen. Archiv f. Gynak., Bd. Ixxv., No. 3, S. 668. 
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is verified by AschofiF, and the second and third diagnoses were verified 
by Orth. After noting the various proliferations and metaplasias of the 
uterine epithelium, which may be benign, and recognizing that histological 
diagnosis of these changes is not infallible, the author quotes v. Hanse- 
mann, who says that "what are to-day designated carcinoma are certainly 
not all of the same type, and what is named sarcoma, particularly, com- 
prises tumor formations of the greatest variety." Nevertheless, says Vass- 
mer, it can no longer be maintained that carcinoma is incurable if it 
cannot be radically removed. There are cases on record which disprove 
this and they cannot all be explained upon the assumption of an incorrect 
diagnosis. Orth and v. Hansemann acknowledge the possibility of a 
permanent cure of malignant new-growths after partial excision. Clinical 
experience, he says, speaks for the possibility of a regression of carcinoma 
particles left behind after an incomplete cancer operation. After such 
an operation Lomer has reported some remarkable cases of cure in 
carcinoma of the uterus. A. Czemy says that he can cure many inoper- 
able cases of cancer of the uterus by a combined method of treatment 
viz., curettement with a sharp spoon and a firm tamponade of gauze 
moistened with 30 to 50 per cent, solution of chloride of zinc. Vassmer 
further speaks of the observations of Alsburg, Krdnlein, Lindner, Hahn 
and others, that after simple gastroenterostomy previously palpable 
careinomata of the stomach would disappear. Schuchardt and Alsberg 
encountered a peritoneal carcinoma which fully healed after coeliotomy. 
Rotter observed the same result in an inoperable malignant adenoma 
of the rectum. Lallemont described the spontaneous cure of a recurrence 
of a scirrhus carcinoma of the breast. Martin relates a case of micro- 
scopically confirmed scirrhus carcinoma of the portio in which the entire 
vault of , the vagina and cervix was transformed into a crater; although 
operation was refused the patient was living after twenty-two years and 
required no medical attention. Sanger has recently reported a case of 
carcinoma (microscopic diagnosis) of the cheek in which he removed 
half of the tumor and the remainder underwent regression. Mohr has 
seen a similar case. Peterson has emphasized the possibility of retro- 
gression of metastatic particles of malignant tumors in referring to the 
work of Goldmann and M. B. Schmidt. Goldmann found that carcino- 
matous masses frequently break into the bloodvessels. Metastases by the 
blood channels, however, are very rare, and Schmidt has recognized 
regression of metastatic particles on an extensive scale. The author 
asks in view of these facts and his own case whether a carcinoma confined 
to the mucosa of the uterus may not be radically removed through curet- 
tage. He reports Virchow as saying "carcinoma is at first, and often for 
a considerable time, a local disease and it is possible, therefore, at this 
time to cure it by local measures." These instances are merely quoted 
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because they are unique and vary from a well-nigh invariable law. No 
more serious mistake can be made than to take seriously any thought of 
trying to^cure carcinoma of the fundus, however eariy, by means of curet- 
tage. 

There is no doubt a great variation in the rapidity of growth and 
In the destructiveness of different cases of carcinoma. It has been 
noted, and for a long time, that in the young and in the pregnant, in 
women shortly after the puerperium, carcinoma is very malignant. In 
such cases, says Pfannenstiel, if they are seen early, no time should be 
lost in carrying out the most extensive radical operation. To Bov€e^ 
a family history of carcinoma is an argument against a radical operation. 
In such cases, it has always seemed to him, there is always less hope of 
cure, even from the most radical procedure. Also cases of long standing, 
even though the local involvement does not appear to be very extensive, he 
would be inclined to refuse radical operation. PfannenstieP would 
reserve the extensive abdominal radical operation for the case in which 
there is a good chance of cure, or in which the only hope of cure lies in 
early and complete eradication. Certain forms of carcinoma, therefore, 
he thinks lire better suited to complete abdominal hysterectomy with 
removal of the glands, while other forms will do quite as well by a modem 
vaginal hysterectomy. 

As carcinoma of the cervix quickly becomes inoperable he believes the 
only hope lies in an early recognition and a prompt radical extirpation 
which includes the connective tissue of the broad ligament and the pel- 
vic glands. Advanced cervical tarcinoma does not give a favorable 
outlook; the field of operability, therefore, should be narrow. 

Carcinoma of the portio should be exposed to the radical vaginal 
operation very early, with the most complete removal of the vaginal 
vault, paracolpium, and parametrium. Advanced cases must be treated by 
an obdominal operation. The border of operability is quickly reached, 
and certain cases, even after the most complete operation, are certain 
to recur; therefore, as soon as the case appears technically difficult and 
the probable mortality high the radical operation should not be chosen. 
Carcinoma differs in its degree of destructiveness and in its rapidity of 
growth. The soft cancer which tends to degenerate b especially danger- 
ous. The scirrhus form has a better prognosis. Histologically it con- 
tains more connective tissue that is not so malignant as that contain- 
ing less. The size, outline, and structure of the individual cells are 
worthy of note. If in a tumor there are cells which vary from every 

* The Treatment of Cancer of the Cervix Uteri in Advanced Stages. American 
Medicine, January 7, 1906, vol. ix., No. 1, p. 20. 

* Wie erreichen Wir am besten das Ziel, den Uteruskrebs auf operative Wege zu 
heilen 7 Berlin, klin. Wochenschr, xlii., Nr. 27.. 
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type, which are anaplastic^ and indifferent and resemble embryonal cells, 
"which proteus-like appear in the most bizarre forms" (Kroemer), then 
the growth is very malignant. The form of the cell columns and nests 
is also important. If these points are closely observed and compared 
with the clinical course of the given case, with a little practice it may be 
possible to make a fair prediction as to prognosis from the histological 
examination. To first determine the histology of the given case of cancer 
and from that its prognosis is the postulate which Kroemer and Pfannen- 
stiel have made. In this way the sort of case which tends to early gland 
infection will be determined; in early cases of this sort as radical an op- 
eration as possible will be advisable; whereas in cases advanced operation 
will be regarded as useless. In a general way, but dependent upon the 
age of the patient, the consistency and the histological structure of the- 
particular growth, corpus and portio carcinoma, should be exposed to a 
vaginal operation; the cervical carcinoma to abdominal. It must be 
remembered that there is a very malignant growth of the portio (cauli- 
flower cancer), while there is a slow-growing (scirrhus) carcinoma of the 
cervix. 

For cauliflower cancer of the portio the abdominal operation is the 
best In advanced cases laparotomy must be done before a reliable 
estimate of the extent of the disease can be gained. The prognosis here 
depends on the glands. The first act of the operator should be to expose 
them. If the glands are largely diseased, and this can be told with cer- 
tainty only after splitting the peritoneum, the operation should be discon- 
tinued except in the hard scirrhus carcinoma of old women; in this form 
removal of the glands prolongs life and therefore is desirable. If one 
wishes to know during an operation whether certain glands are involved, 
microscopic examination should be made at once; in trained hands this 
requires ten minutes. Meanwhile, the operator may busy himself in 
exposing the ureters. The operation can be discontinued if the procedure 
appears useless. 

Before we pass on to a consideration of the results which various 
operators have obtained in cancer cases it will be well to review the work 
of Werner,* who suggests a uniformity in the report of carcinoma statistics. 
The percentage of cures, as often given, is calculated simply from the 
number of operative cases, with no regard for the inoperable ones and 
none for those who have not survived the operation. This results in 
confusion and unintentional misrepresentation. He, therefore, thinks 
every surgeon who reports his results in carcinoma should specify: 

1. The niunber of patients with carcinoma presenting themselves. 

2. The number operated upon. 3. The number which did not survive 

* Zur Berechnung des "absoluten Heilungsprozentes" in der Statistik des Uterus- 
karzinoms. Zent. f. Gynak., 1905, Nr. 1. 
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the operation. 4. The number pennanently cured after five years. 
There are some sources of possible error even in this method which 
can scarcely be excluded, although this can be reduced to a minimum: 

1. The variation in the operability of cases as they present themselves. 
There is no definite measure of the extension of a given case of carcinoma. 
Consequently the cases chosen for operation in different clinics vary 
in considerable degree according to the views of the chief of each clinic. 

2. Cases which are operable but refuse operation. The number is 
small and they may be left out of the records altogether. A patient who 
has thus refused advice will, therefore, not influence the statistics. 

3. Patients dying from intercurrent diseases. In doubtful cases, as 
the likelihood of a recurrence is greater than that of a cure, they must 
be put down as instances of^a recurrence. But if a patient has 
remained healthy for five years she is counted as cured irrespective 
of her future condition. 

If after two years a woman dies from some intercurrent affection, and 
postmortem shows no signs of a recurrence, either in the operative area 
or in the glands, the case should be reckoned as cured, for recurrence 
usually takes place within the first two years. On the other hand even 
if there is no recurrence, postmortem, in a case under two years, it is 
counted as a recurrence. As recurrent, also, are counted all those dying 
of intercurrent affections in which no postmortem was made, and those 
who have moved away. In this manner a case really cured will be classed 
occasionally as a recurrence, but no case of recurrence can be classed as 
cured, and, though such a slight inexactness cannot be excluded, yet 
the balance is on the right side for trustworthy statistics. 

It need not be said that if the operation were unattended with danger, 
perhaps every surgeon would admit that the advanced radical operation, 
with removal of the entire pelvic lymph system, would be the proper 
surgical treatment. The danger of the radical operation is more or less 
in direct proportion to its extent and to the dexterity with which it is 
carried out. Wertheim* attributes his high mortality in his first series 
of cases to the prolonged anaesthesia and to the imperfection in the 
technique. The great majority of deaths, he says, were the so-called heart 
deaths, the end occurring within the first twenty-four to forty-eight hours, 
from a kind of collapse, without a trace of infection or peritonitis. An 
improvement in his results was first noticeable when the first step of his 
operation, viz., the disinfection of the field of operation, was done with- 
out anaesthesia. The curtailment of the duration of the operation, also, 

^ The Diagnosis and Treatment of Cancer of the Uterus. Section of Obstetrics, and 
Gynecology. British Medical Association, British Medical Journal, September 23, 
1905. 
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must have had something to do with the improvement. While at first 
the operation required one and a half to two hours, at present, after 
an experience of two hundred and seventy cases, it varies from one hour 
to an hour and a quarter. 

Bumm^ draws attention to the dangers of sepsis following a carcinoma 
operation. According to hb experience this is the chief danger of the 
operation (nine of Bumm's cases died from infection of the operative 
area and the peritoneum); besides this, injury to the ureters and the 
bladder, shock, and hemorrhage play a part. He thinks that much of 
the infection comes from the carcinoma itself. Bacteria may be found 
several centimetres distant from the surface of the tumor, as far as the 
lymph spaces of the parametrium. This explains the sudden attack of 
fever in carcinomatous individuals; it depends upon local septic pro- 
cesses in the neighborhood of the carcinoma. There is no wonder, therefore, 
that infection sometimes occurs in spite of every precaution. The author 
thinks that sepsis is to be especially feared in the women who have had 
febrile attacks before operation. It is clear that clamping of the vagina, 
as by Wertheim's clamps, cannot prevent bacteria from gaining access 
to the wound and to the peritoneum, through the tissue spaces. For the 
same reason, deep curettage of the carcinomatous area gives no security 
against infection. The red-hot iron acts scarcely 1 cm. below the sur- 
face. At all events there is a greater necessity for a more careful prepara- 
tion of the carcinoma than for further improvement in the ordinary surgical 
technique. Bumm has used, with this object in view, in five cases of 
advanced and degenerating carcinoma, prophylactic inoculation with the 
streptococcus. A culture of this was obtained from a uterine carcinoma, 
and after being weakened by heat of various degrees, inoculations were 
made until there was a regular febrile reaction. This was done with 
the object of producing in Ihe body a large amount of antistreptococcic 
material. Two of the patients in which this was done died of hemor- 
ifaage; in the other three there was an exceptionally smooth and afebrile 
convalescence. 

Mackenrodt's' fatalities have come chiefly from albuminuria and 
nephritis. This the author has observed twenty times in seventy cases, 
and in eight instances there was a fatal result. Mackenrodt's preparatory 
treatment seems to be very efifectual in disinfecting the operative areas. An 
old carcinoma, he says, contains organisms, commonly the streptococcus. 
With the view of destroying this infection he disinfects as far as possible 

* ZuT Technik der abdominalen Exstirpation des karzinomatdsen Uterus. Zeit. f . 
Geburtsh. u. Gynftk., Bd. Iv., S. 173. 

' Ergebnisse des abdominalen Radikaloperation des Gebarmutterscheidenkrebses 
mittels Laparotomia hjrpogastrica. I. Anatomie, Chirurgie und Klinik. Zeit. f. 
Geburtsh. u. Gynftk., 1905, Bd. liv., H. 3, S. 614. 
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the carcinomatous tissues by means of formalin. Furthennore, by the 
removal of a redundancy of tissue, a case which at first appears inoperable, 
twelve hours afterwards often presents an entirely difiFerent impression, 
' and the subsequent operation is done without any difficulty. Hie prepara- 
tory treatment which Mackenrodt carries out consists of the usual 
regulation of the bowels; local preparation with curettage of the 
exuberant carcinomatous tissue; the use of a formalin tampon. This 
is done without ether. A sharp curette and scissors are used. There is 
little pain but much hemorrhage. A strip of gauze well wrung out of 
10 per cent, commercial formalin is packed into the bleeding crater and 
the vagina to within a short distance of the introitus. Vaselin is smeared 
thickly over the vulva and the region of the anus, as well as the inner sur- 
face of the thighs. For a few hours the patient complains of sharp pain, 
which depends on the action of the formalin upon the vagina and the 
pelvic connective tissue and lymphatics. After the tampon has been in 
place twelve to fifteen hours, directly before the operation it is removed. 
At this time the vagina and the carcinomatous cavity feel crater-like and 
leathery. The efiFect of such an application is seen, during the operation, 
in a lessened liability of the carcinomatous crater to tear into the surround- 
ing tissues and in an (edematous condition of the pelvic connective 
tissue. When the formalin tampon is left in for more than fifteen hours 
a hardening of the pelvic connective tissue ensues which will form a 
serious hindrance to the operation. The further action of this agent may 
result in necrosis of the bladder, the ureters, and the rectum. For 
this reason preparatory treatment by means of formalin should never 
be made unless the exact time of operation is positively determined, 
and then not more than twelve or fifteen hours preceding it. Just 
before the operation, during tlie cleansing of the abdomen and the 
external genitalia, the formalin tampon is replaced by one of corrosive 
sublimate. 

The real value of any particular form of operative treatment will be 
indicated by its remote results and these results and the operation can 
then be compared. But it is necessary that they be reported uniformly 
and that certain precautions are taken. First of all it is to be emphasized 
that the carcinoma question, so far as it relates to the operation, does not 
need to concern itself with corporeal carcinoma. The prognosis in these 
cases is very favorable, and vaginal hysterectomy is followed, as noted 
by Baisch, with the cure of 100 per cent. (D5derlein, Fritsch, Landau) of 
those surviving the operation. We are, however, thoroughly concerned 
with cancer of the cervix, and every iiuthor in giving his results should 
keep cervical carcinoma distinctly separate from corporeal. He should, 
further, bear in mind the suggestions of Werner, and in this way give an 
absolutely reliable estimate of hi^ work. 
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Wertheim has given us a most admirable review of his own work 
and reports a series of cases, his first, which are five years old. For 
the purpose of demonstrating the accuracy of his statistics, Wertheim 
says that his figures are the results of formulas given by Werner, Winter 
and Waldstein. Thus his absolute percentage of cures he represents 
by A, after five years by A", after four years by A*, etc. This is 
obtained by following Werner's suggestion: The formula given to find 
this result is: 

OxDx(100 — M) 

A= 

10,000 

O denotes the percentage operated upon of those seeking relief. 

D denotes the percentage of those operated upon which remain free 
of recurrence. 

M denotes the percentage of primary mortality; that is, that due to 
the operation itself, whether recent or remote. 

Wertheim's results are as follows: 

A* = 11 per cent. In this series O = 29.2 per cent.; D = 70 per 
cent; M = 46 per cent. 

A* = 23.47 per cent In this series O « 45 per cent.; D = 63.3 per 
cent; M = 18 per cent. 

A' = 25.8 per cent. In this series O = 48 per cent. ; D = 61 per cent. ; 
M = 12 per cent. 

A' = 24.4 per cent. In this series O = 48.6 per cent.; D = 65 per 
cent.; M » 22 per cent 

Mackenrodt's statistics, which approach Wertheim's in completeness, 
and the duration of time which has elapsed since be began to perform his 
operation, are not given in the same manner as those of Wertheim and, 
therefore, cannot be strictly compared with them. Thus, Mackenrodt 
groups his percentage of cures in relation to the extent of the carcinoma- 
tous disease at the time of the operation. Brunet gives a detailed resum^ 
of each case, however, and it is possible, therefore,^ to get an idea of his 
results as compared with Wertheim's. From a study of his seventy cases 
we find that of those patients whom he exposed to his advanced radical 
operation at the end of four years there were: 

Cured 5 

Operative deaths 2 

At the end of three years: 

Cured 9 

Operative deaths 3 

At the end of two years : 

Cured 10 

Operative deaths ........ 5 

Recurrences X 

n 
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At the end of 1 year: 

Cured 10 

Operative deaths 2 

Recurrences ......... 4 

51 
Of 19 cases exposed to unradical operation: 

At the end of 2 years: 

Cured 3 

•Recurrences .......... 3 

At the end of 1 year: 

Recurrences ......... 11 ' 

Operative deaths /........ 2 

We cannot compare these .statistics with those of Wertheim's because 
the author himself does not group them in series according to the year, 
nor does he indicate the average percentage of operability. At present 
he says 90 per cent, of his cases are operable. 

With an operability of 90 per cent, his absolute cure percentage would 
be expressed by: 

90x52.85(100 — 20) 

A — 38 per cent. 

10,000 

With an operability of 50 per cent, by: 

50x62.85(100 — 20) 

A — — 24 per cent. 

10,000 

This looks better than Wertheim's figures, which average for his entire 
four series 21 per cent. 

Bumm's statistics are as allows : A^ = 27;0 = 80;D = 41; M = 18. 

The detaib of the operation, as carried out by these men, vary in several 
details. They all emphasize the importance of removing a great deal of 
the parametrium and of handling the ureters with great care. The 
ureters are deliberately exposed by each one and separated from the 
surrounding parametrial tissue. Bumm and Mackenrodt seem more 
disposed to glandular extirpation than Wertheim, who has given up this 
procedure as a routine measure. All of them use the median incision 
save Mackenrodt, who insists upon the bow-shaped hypogastric incision. 
Mackenrodt has, by all means, the most radical operation. He gives 
the fullest details of the operation and includes in this manner a large 
number of anatomical points which appear to be of great importance. 
It is a ready inference from Mackenrodt's paper, from the attention which 
he gives to detail, that he has mastered the anatomy of the pelvis. As he 
himself declares, it is only by preparatory work on the cadaver and 
by repeated observation of the operation upon the living that one could 
be able to carry out his technique. 
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The difference between his operation and the others^ which will be de- 
scribed, lies in the separation of the vagina, paracolpium, and the para^ 
metrium from the rectum and the pelvic floor. His operation is very much 
like that of Bumm up to the point of incision into the vaginal wall. After 
separation of the ureters, division of the ovarian, round ligament, and 
uterine vessels, the essential parts of Mackenrodt's operation find their | 

place. He makes a great point of the clean, blunt separation of the i 

parametrium from the sides and floor of the pelvis in contradistinction 
to ligation and division of it at the pelvic wall or base. The stumps i 

remaining behind, in the latter event, he says contain the particles from I 

which recurrences arise. The lower and the external parts of the broad | 

ligament, which Mackenrodt describes as the pelvic parametrium, ' 

consist of numerous diverging strands of fibres which pass in all direc- | 

tions to, and merge with, the sacral pelvic fascia, the obturation fascia, 
the rectum, and the peritoneum of Douglas' pouch. These strands 
correspond in part to the lymph and the bloodvessels of this region, and 
especially to the veins which empty into the hypogastric vein. The 
fascial sheath of the hypogastric vein is the most prominent point of 
convergence of the parametrial roots. 

There are three groups of veins in connection with the pelvic para- 
metrium, which from a surgical standpoint, are of the greatest importance; 
the prompt and deliberate control of which prevents unnecessary loss of 
blood and shortens the time requisite for separation of the parametrium 
to a few minutes; the neglect of thb precaution may result in serious loss 
of blood, sufficient to either considerably lengthen the operation or even 
to seriously threaten or take the life of the patient. The anterior division 
empties into the obturator veins and anastomoses with the vesicovaginal 
venous plexus; the middle division into the hypogastric, and the posterior 
communicates with the sacral and the hemorrhoidal veins, and partly 
with those of the rectum. The obturator nerve runs between the 
hypogastric roots of the pelvic parametrium. It is covered by a thick 
packet of glands which are considered a part of the hypogastric glands. 
Some of the thicker parametrial roots pass beneath the folds of Douglas 
and, surrounding the rectum, take an upward direction toward the pro- 
montory; branches of these are inserted into the upper part of the sacrum at 
the side of and beneath the rectum. The small venous branches above 
described as well as a rich anastomosis of lymphatic channels accompany 
these strands. There are fine lymph radicals which accompany these 
radical roots and venous branches. With the anterior division are lymph 
radicals which pass to the internal inguinal glands; with the middle are 
radicals which empty into the hypogastric glands; with the posterior 
upper division are radicals which pass to the sacral and the prevertebral 
glands of the lumbar vertebra. The larger radicals, including the ureteral 
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glands^ accompany the uterine vessels and empty mostly into the iliac 
glands; less often, also, they reach glands at the bifurcation of the aorta; 
the iliac glands abo receive a flow from the anterior branches and from 
the inguinal region. 

The paracolpium is a direct continuation of the uterine parametrium 
and extends below nearly to the levator ani. The paracolpium and the 
uterine parametriiun are, developmentally as well as anatomically, conunon 
structures; the pelvic parametrium is in connection with both. Hie 
laiger pelvic veins, except the hypogastric, do not have a dose con- 
nection with the parametrial roots already described. Hie uterine, the 
superior and the inferior vesical, and the iUac veins have no dose relation 
with them. The same is true of the ureter. Injury to the ureter, 
therefore, or to these veins is not to be feared in the separation of the 
parametrial roots; on the contrary, injury to the hypogastric and 
obturator veins, and to the connection of the latter with the vesico- 
vaginal plexus can only be avoided by deliberate and careful dissection 
of them and ligation of their roots. The ureter is connected with the 
upper lateral pelvic wall by a nearly avascular, delicate, transparent 
connective-tissue membrane. This extends from the point where the 
ureter crosses the iliac vessels to the point where the ureter penetrates 
the parametrium. The cellular tissue and the vessels of the upper part 
of the broad ligaments have no close connection with the pelvic wall and 
hang to it only because of the relations of their peritoneal investment; 
after ligation and division of the ovarian vessels and the infim- 
dibulopelvic ligament, this cellular tissue can be easily pushed ofiF 
from the sides of the pelvis without any noteworthy hemorrhage; the 
roots of the uterine vessels are in this way exposed, and the ureter is 
carried inward with the posterior lamella of the broad ligament 

In the preparation of the ureter it is not important to conserve the 
ureteral membrane described by Mackenrodt. As the ureteral sheath is 
supplied with blood from the vessels above the pelvic brun and from 
those of the bladder it is unnecessary to retain the ureteral artery; to do so, 
increases the difficulties of the operation. It is of more importance to 
preserve the connection of the ureter with the peritoneum, at least wherever 
there is an intimate attachment. The technique of each operation is 
given below. 

Details of the Wertheim Operation. After a careful preliminary treatment 
of the cancer per vaginam by scraping and burning it with a Paquelin 
cautery, and after a minute disinfection, the patient is placed in Trendel- 
enburg's position and the abdominal cavity opened by a median longi- 
tudinal incision between the symphysis pubis and the umbilicus. 

1. By dividing the posterior layer of the broad ligament, the ureters, 
which appear through the peritoneum are exposed up to their entrance 
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into the parametrium. -It is necessaiy to avoid isolating them all around, 
and their surrounding vascular network- must be spared as much as 
possible. 

2. After dividing the peritoneum the bladder must be separated from 
the uterus. 

3. Then follows the ligation and division of the infundibulopelvic and 
the broad and the round ligaments. Hie order in which these first 
three steps follow each other may be varied. 

4. The next step is the ligation and division of the uterine vessels 
with the surrounding cellular tissues. For this purpose the following 
manipulation serves: the index finger of one hand is pushed along the 
ureter, through the parametrium toward the bladder until the tip of 
the finger appears there; the vessels are then raised on the finger which 
covers the ureter, so that the ligation and division of the vessels can 
take place without injuiy to the ureter. The bleeding of the uterine ends 
of the vessel is stopped by clamps or ligatures. 

5. As soon as the uterine vessels are divided the vesical portion of the 
ureter has become easily accessible, and the preparation of the ureters 
can be completed. In simpler cases the pars vesicalis separates without 
any difficulty, partly by using the end of the finger, partly with a 
few strokes of the scissors, and the bladder itself is separated in its deeper 
part from the tumor and from the vagina. If the ureter is fixed the ad- 
vantage of the abdominal route is most apparent, as, by a careful pre- 
paration, one can separate even firmly fixed ureters without any danger 
to them. 

6. Next follows the division of the posterior layer of the peritoneum 
and the separation of the rectum from the vagina. The isolation of the 
carcinomatous organ has now been sufficiently effected and its removal 
follows. 

7. For this piurpose the two layers of the parametrium are taken off 
as dose as possible to the pelvic wall and — 

8. The vagina is cut across. The seventh step can be carried out 
without any loss of blood by applying to both layers of the parametrium, 
before dividing them, four or five bent clamps at each side, which can 
be replaced later by ligatures. Before the eighth step is commenced the 
vagina is cleaned out again by wiping with dry sterile gauze. To avoid 
infection from the cancer strong clamps are applied to the vagina before 
its division, so as to isolate the cancer from the vagina, which is divided 
below these clamps. Bleeding from the paravaginal tissue is stopped 
by stitching around the vaginal stump. The division of the vagina, 
after the application of such clamps, is preferable to the procedure at 
first adopted, namely, that of extracting the uterus through the vagina 
on account of the more effectual control of bleeding. 
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9. For the purpose of remoying the lymphatic glands in the neighbor- 
hood it is necessary to prolong the incision of the peritoneum upward. 
The great iliac vesseb are^ as a rule^ already bare; if not, a blunt division, 
of the cellular tissue with the fingers will suffice. Every lymphatic gland 
at all enlarged, in the region of diese vesseb, up to where the aorta divides 
and downward as far as the obturator foramen, must be extirpated. 
The bleeding must be carefully checked. 

10. The wound must be treated as follows: The cavity created by the 
removal of the tumor is filled in loosely with iodoform gauze, which extends 
to the vulva. An exact closing of the peritoneal cavity over this gauze 
drain is efiFected by sewing together over it the anterior and the posterior 
flaps of the peritoneum. The final step is the suture of the abdominal 
incision in layers. 

Mackenrodi's Operation. Mackenrodt employs a bow-shaped incision. 
This begins about two fingers' breadth above the symphysis; the skin 
is cut through transversely and then the incision is continued on each 
side from the border of the rectus, in a curve upward, to the level of the 
anterior superior spine. The entire incision is bowrshaped with its con- 
vexity downward and about parallel to the anterior wall of the pelvis, 
^rwo small cutaneous vessels are cut, but bleed very little and need noth- 
ing but temporary pressure with a gauze pad. The insertions of the recti 
are now divided on each side, one to one and a half finger's breadth above 
the symphysis. After the rectal fascia has been divided across the linea 
alba and the subperitoneal fat appears in the median line the forefinger 
is passed under the rectus first on one side and then on the other, and 
the preperitoneal fat and peritoneum being pushed to one side and down- 
ward the entire muscle and fascial sheath are divided transversely with 
scissors. The peritoneum with the epigastric vessels is then pressed 
downward and, with scissors upon the fingers, the oblique muscles 
are divided throughout the course of the skin incision. The peritoneum 
is now divided above the bladder, from one set of epigastric vessels to 
the other. The tongue-shaped flap with its peritoneal lining is now 
pressed backward and the peritoneiun of the flap clamped to the peri- 
toneum of the posterior pelvic wall. The skin surface of the flap is covered 
with gauze. In this way the abdomen is fully closed oflF from the pelvis. 

The operation is begun by incising the peritoneiun between the bladder 
and the uterus; the incision is continued over the round ligament, the 
top of the infundibulopelvic ligament, and the posterior layer of the 
broad ligament to the posterior pelvic wall, passing across the rectum 
just above the fold of Douglas. This incision is made first on one side. 
The ovarian vessels are carefully isolated through this incision, tied with 
catgut, cut, and allowed to retract under the peritoneum. In carrying 
the peritoneal incision over the posterior surface of the broad ligament 
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to the pelvic wall, and across the rectum, the peritoneum should be held 
upward with some appliance shoved beneath, and the relations of the 
ureter carefully borne in mind so that this important structure is not 
injured. When the peritoneal incision nears the rectum, the uterus is 
drawn forward by an assistant while the operator lifts up the rectum 
with the left hand and incises the posterior peritoneum of Douglas' 
pouch just below the point where it becomes firmly fixed to the rectal 
wall. The round ligament is now secured and divided. By drawing 
upward on the broad ligament the connective tissue and fat of the latter 
may be easily separated from the pelvic wall by a sponge down as far 
as the levator fascia and the origin of the uterine artery. 

The ureter with the broad ligament is ca ried toward the median side. 
This same procedure is now carried out on the opposite side. The uterine 
arteries are then tied at their point of origin and divided, a clamp securing 
the uterine end of the artery to avoid a back flow of blood. By separating 
the fibres of the parametrium the ureter is found and easily separated 
from its sheath as far forward as the anterior part of the parametrium, 
beyond the point where it is crossed by the uterine artery. The same 
amount of exposure is now made on the opposite side. Before the ureter 
can be separated from the paracolpiuin up to its entrance into the bladder 
the latter must be separated from the cervix and parametrium. When 
the tissues are not infiltrated with carcinoma or inflammatory products, 
this is easy in the median line as far as the point of entrance of the ureters 
into the bladder wall. At this point the connection between the bladder 
and the vagina becomes very close. The separation of the parametrium 
from the base of the bladder is not so easy. It may be accomplished 
by a careful dissection of the superior and the inferior vesical arteries which 
must not be injured. In separating the bladder from the parametrium, 
small, venous branches will have to be cut. Some of these may be closed 
by pressure or by temporary clamping. Ligatures in this area must, 
as far as possible, be avoided because of the danger they carry to the 
integrity of the bladder. With the ligation of the four principal vessels 
of the uterus and the isolation of the bladder and ureter, the preparatory 
steps of the operation are completed. 

There now follows the particular part of the operation, and this consists 
of the .separation of the roots of the parametrium and paracolpium from 
the fascia of the obturator intemus, levator ani, and the iliac fascia. 
After removing the sublimate vaginal tampon the uterus is drawn upward 
toward the navel so that the vagina is on the stretch. The anterior 
vaginal wall is now completely divided from side to side near the level 
of the insertion of the ureters into the bladder. The lateral wall of the 
vagina is secured with clamps. The posterior wall of the vagina is now 
cut through without carrying the incision deep enough to injure the 
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underlying rectum. The upper border of this posterior incision is 
caught with clamps and drawn upward, while from the sides, 
carefully pushing the rectum backward with gauase sponges, the posterior 
vaginal wall is entirely separated. The anterior and the posterior vaginal 
cuffs are now clamped together, thus dosing the vaginal tube and securing 
a good means of traction in the further separation of the bladder, para- 
colpium, and parametrium. Upon drawing upward the vaginal cuffs 
the rectum is easily pushed backward; the parametrial roots are then 
easily separated from the sides of the rectum, and beneath this from 
the sacrum. Laterally at the insertion of the anterior parametrial root 
there is more resistance. In this situation the vessels of tiie anterior root, 
which empty into the obturator veins and the anastomosis with the bladder 
must be carefully exposed and ligated close to the obturator vessel without 
injury to the latter. When the anterior root has been freed by pushing 
it away from its attachments with small blunt pieces of gauze, protecting 
the obturator vein during this time from insult, the vagina and para- 
colpiukn are bluntly dissected from the rectum, sacrulm, and lateral 
pelvic wall, A few of the stronger fascial threads may be snipped with 
the scissors. The vessels of the middle root which empty into the hypo- 
gastric are lightly tied and dividea. The connective tissue of this root 
is then easily pidled away from its insertion. 

Some small veins about the rectum and upon the anterior surface of 
the sacrum bleed slightly and are closed by temporary tamponade. The 
upper root contains usually a small vein passing to the hypogastric; 
this is tied. The connective tissue is now easily separated from the 
sides of the pelvic wall. This comes away, pulling out from beneath 
the peritoneum in long strands, which include the lymph glands of the 
sacrum and the rectum and the glands along the uterine artery compionly 
but incorrectly spoken of as the ureteral glands. All of the pelvic glands 
exposed during the operation and embedded in or connected with the 
parapmetrium may be removed along with the parametrial tissues. UsuaUy 
this mciudes the rectal and the sacral glands and those of the broad liga- 
ment, uterine glands. It is only necessary, therefore, to free the 
obturator, internal, inguinal, and iliac glands; these are more accessible 
after radical removal of the panimetria. 

The dissection of the lymphatic tissue niay be discontinued as a rule 
at the lower third of the common iliac. If necessary, of course it may 
be continued higher. The abdominal incision is closed after a light gauze 
pack has been placed in the vagina and the vesical peritoneum has been 
sutured to the rectum and to the posterior margin of the peritoneal 
incision on the side. In this way the entire raw area is covered. In 
placing the gauze-drain care is taken to protect the ureters from ^ming 
in contact with it and the drain is so placed that it exerts little pressure. 
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Bumm^s Operation, Bumm has perfonned the radical operation for 
carcinoma according to the technique of Clark and Kelly, Wertheim, 
Mackenrodt, Kronig and others. In easy casesi he says, each of these 
procedures are good, but in difficult ones they leave something to be 
desired. His own technique permits operation with very little loss of 
blood; the parts are quickly exposed and each part of the operation fol- 
lows the previous one smoothly. He uses a median incision. When 
the patient is very stout, in order to gain more room he divides 
the inner fibres of the rectus just above the symphysis pubis. The 
fascia is preserved intact. At the dose of the operation the incision 
into the muscle should be repaired. The pelvis of the patient is 
considerably elevated and the intestines packed off from the general 
pmtoneal cavity. The ovarian vessels on both sides are ligated 
doubly, the infundibulopelvic ligament cut between the ligatures 
and carried to one side. The peritoneum is now divided &om the 
point of ligation outward and upward to the insertion of the meso- 
sigmoid on the left and to the mesocsecum on the right side, and 
from these points downward over the round ligament to the 
cervicovesical attachment. In doing this the round ligaments are ligated 
and cut. By now drawing apart the margins of this incision with the 
finger or a piece of gauze the important iliac vessels and the ureters are 
quickly brought into view. No hemorrhage occurs from this procedure. 
To the outer and upper part of this area Ae common iliac and its point 
of division is found. By drawing the posterior layer of the broad ligament, 
to which the ureter is fastened, toward the median line, the origin of 
the uterine artery, which as a rule arises in common with the superior 
vesical artery from a short branch of the hypogastric, is exposed to view. 
At the same time the glands of the vascular triangle and those along the 
common and external iliac arteries will be uncovered (hypogastric, com- 
mon, and external iliac glands). 

The exposure of the vascular triangle is the key to the topography of 
the region. This done, the ureter and the vessels are exposed by dissection 
The direct exposure of the uterine arteries and the ureters, as described 
and illustrated by myself, and then recommended by Amann, Kronig 
and others, is not so easy and not always accomplished without tearing 
some of the venous channels. The same is true of the undermining 
of the uterine vessels after the fashion of Wertheim, in which one 
bores with the fingers along the ureters. Bumm has in this way 
repeatedly caused serious venous hemorrhage in the depths of the wound 
through injury to venous plexuses. After the vascular triangle has been 
freely exposed the glands which come into view in the triangle 
and upon the iliacs are loosened. To keep the wound free of blood 
small branches are ligated as they are torn. When the glands, with the 
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contiguous fatty and connective tissue, are freed the division point of 
the common iliac, the external iliac, and the hypogastric arteries, with 
their accompanying veins, lie exposed as if by dissection. The uterine 
artery is now ligated doubly and divided either in common with the 
superior vesical artery or isolated from it. The accompanying small 
veins are at the same time ligated. 

The entire vascular string with the surrounding fatty tissue, together 
with the lymph vessels and the glands, may now be drawn toward the 
median line; the ureter which up to this time has been exposed only 
above the point where it is crossed by the artery is now laid free by means 
of a few blunt strokes as far as the bladder. The separation of the ureters 
from the tissue beneath must be complete, for the short distance between 
the point where it is crossed by the artery and the bladder, for it is 
necessary to extirpate the underlying tissue with it and to secure the largest 
division of the uterine veins. The uterine vein, as a rule, leaves the 
uterus in two branches: the smallest running above the ureter along the 
artery, the larger, often as thick as the quill of a feather, runs beneath 
the ureter. The two unite just before the common stem empties into 
the hypogastric vein. When the ureter is fully separated and pushed 
toward the median line the larger branch is laid free and ligated. 

The remaining steps of the operation comprise the removal not only 
of the cervix and the upper part of the vagina, but also of the paracervical 
and the paravaginal tissues, in as wide a circumference as possible, up to 
the pelvic wall and down to the pelvic diaphragm. This is much more 
important than the removal of the glands. The division of the vaginal 
walls is made according to the position of the greatest ex ension of the 
carcinoma, which varies in nearly every case. If, for example, the anterior 
vaginal wall is most affected the vagina is cut into from Douglas' 
pouch after first separating the paravaginal cellular tissue in this situation 
from the peritoneum. A fresh piece of gauze is placed over the cervix 
and the entire circumference of the vagina divided. Pulling the uterine 
mass upward the anterior vaginal wall and the surrounding cellular 
tissue is separated from below, and by keeping the parts on tension 
and separating the bad areas last the carcinoma is pedunculated there 
and dug out the most deeply. When the direction of greatest exten- 
sion is posterior or to either side, the procedure is modified to suit 
the case. The easy side is always taken first. After removing the speci- 
men very careful hsemostasis is made. The vaginal stump is hemmed 
around and the borders of the peritoneum from the insertion of the 
mesocsecum on the right are brought together with a running catgut suture. 
This unites the serous coat of the rectum in the middle line with the serosa 
of the bladder. After the abdominal incision is closed a gauze tampon 
is placed in the vagina, which is removed after twenty-four hours. Its 
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object is to press together the wounded pelvic surfaces. Bumm does 
not use any special drainage of the pelvic cellular tissues; the wound 
secretion easily finds access to the vagina without it, and drains may 
promote necrosis of the ureters and lead to prolonged suppuration. 

The time required for this operation in the average case is one to one 
and a half hours: fifteen to twenty minutes for the exposure and ligation 
of the vessels and isolation of the ureters up to the bladder; twenty-five 
to thirty minutes more to separate the carcinoma and its environs; the 
rest of the time is occupied in hsemostasis and the closure. 

Kelly's technique is briefly given as follows: 

1. Clean up the cervix by thorough curettage. 

2. Until one has general experience in locating the ureters it is of 
service to catheterize them. 

3. Make a median abdominal incision by preference. Poten's incision 
may be used with great satisfaction, but it is time consuming. 

4. The posterior peritoneum is opened at the infundibulopelvic liga- 
ment, and the peritoneiun of the pelvic wall is drawn toward the 
median line. The ureter goes with this and ought not to be detached 
from it (Sampson). 

5. A little further dissection exposes the uterine artery at its origin, 
where it is to be tied. 

6. The bladder is freed and the vesical end of the ureter clearly exposed. 

7. One has now to deal with the base of the broad ligament, wh'ch 
is the crux of the situation; the first step is to tie the one or two large 
veins crossing the ureter and divide them. 

8. The ureter is now bared from end to end ia its pelvic portion, but 
at no point detached. 

9. One now proceeds to free the ureter from the broad ligament and 
to lift it up to one side. This must be done with the utmost gentleness, 
avoiding pinching, squeezing, or pulling the sharp flexions, so as not 
to hurt the delicate ureteral vessels, thus avoiding. a common cause of 
ureteral fistula. 

10. Both broad ligaments thus freed, one then ligates and divides 
the tissues posterolateral to the cervix ureterosacral folds.) 

11. The posterior peritoneum is then divided and the uterus dissected 
free and drawn farther up. 

12. The large veins under the ureter are now ligated at a distance 
from the uterus and the vagina is thus approached well below the disease 
and — f 

13. Divided with a cautery. 

14. The ureters should now be covered in by drawing up the peri- 
toneimi over them and stitching it high up. 

Kelly uses a vaginal drain in all of these eases, and would only close 
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the wound in the rarest instances. He emphasizes the importance of 
using long instruments for work deep in the pelvis and of packing off 
with a tremendous packing the intestines from the operative area. 

It is a pleasure to see that Kelly has at last come back to the abdominal 
operation and has abandoned the piecemeal vaginal hysterectomy which 
he advocated three or four years ago. As I said in review of the operation 
which Kelly advocated, of first the bisecting of the uterus, and then the 
piecemeal extirpation of each half of the uterus, it was a very wide 
departure from principles which had been previously advocated in the 
extirpation of cancer in every part of the body. As I could not, 
therefore, approve of this operation, I am now delighted to see that 
Kelly tacitly admits its defects by advocating a principle of operation 
similar to the one which, with the exception of a few details, we worked 
out in his clinic in 1894 and 1895. 

From the foregoing pages it will be seen that all of the radical opera- 
tions embody Freund's original underlying principles, and that they differ 
only in matters of detail. All have for their object the wide extirpation 
of local tissues, and some lay especial stress upon the extirpation of 
the lymph glands. While I (as I have constantly repeated within the 
last four years) am skeptical as to the results of the very extensive opera- 
tion, and while my opinion is very definitely fixed upon this point, I am 
nevertheless still open to conviction, and if time shows that Wertheim 
and his followers have made a marked appreciable advance in the 
ultimate results following operation I shall be glad to return to their 
principle. My own experience, however, does not confirm thdr results, 
and until the weight of evidence is distinctly in their favor I do not 
feel that I am justified in prolonging an operation, and thus greatly 
jeopardize the immediate results in order to grasp for the less tangible 
after results. 

Another point, it seems to me, has been entirely everlcoked in all of 
these discussions, and that is the serious dangers of many local injuries 
which may occur. If, therefore, I were to offer any advice based upon 
my personal experinece, I would say to the surgeon who has not had 
an extensive experience in abdominal operations that he should make 
haste slowly in attempting these radical operations. Only the man 
thoroughly skilled should attempt them. The man less skilled will, 
I believe, in a given series of cases obtain better results by confining 
himself to less radical measures than if he attempts these more extensive 
procedures. 

In the foregoing pages I have discussed very fully not only the exact, 
details of the various radical operations which have been performed, 
but have also endeavored to give a full and unbiased resuiA^ of the results. 
Wertheim and Mackenrodt in their last reports have shown better results 
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than have been secured by other operators. In considering these results 
we must remember that both of these men have given very dose study 
to operative technique and have, therefore, become very much more 
skilled than the average abdominal surgeon will be in ihe same class 
of operations. We must also not lose sight of the fact that notwithstanding 
this increased skill the mortality in Mackenrodt^s cases is frightfully 
high and that of Wertheim still far above that of the average difficult 
abdominal section. 

While from their reports we must grant that they have shown better 
remote results than any hitherto published, at the same time the question 
must come prominently into the foreground in discussing this question. 
Can these results be duplicated or even be approached by the average 
operator the country over? Without the slightest hesitation I would say 
no. Therefore, it seems to me we come back to the original proposition, 
which I stated in last year's Progressive Medicine, that the extremely 
radical operations which have as a step the extensive dissection of the 
lymph glands, closely associated with the large veins and the deeper 
cellular tissue of the pelvic wall, carry with them such grave operative 
dangers that it would be best to leave out this step in the operation 
and confine ourselves to the radical extirpation of the locally involved 
tissue — ^the vaginal vault and the parametrium. 

My own rule is to remove one or more glands for microscopic examina- 
tion, provided they are palpably enlarged and easily accessible. If metas- 
tasis is found the prognosis is inevitably bad. Of these various methods 
I adhere to the abdominal operation. This I carry out most radically with 
the actual cautery, so far as the vagina and parametriimi are concerned 
and in this I revert to the principle so strongly insisted upon by Russell 
after his study of forty-eight vaginal hysterectomies in the Johns Hopkins 
Hospital. He found almost invariably that there were recurrences at the 
site of the vaginal scar and not in the more or less widely remote metas- 
tatic areas. The rule, therefore, by which I work b to remove all possible 
tissue in the vicinity of the primary site of the growth, using the cautery 
rather than the knife. In general the principles laid down in Wertheim's 
latest publication are followed, which consist in the removal of a con- 
siderable cuff of the vagina with the uterus, and as much parametrium 
as is possible, but not prolonging the operation by a dissection of the 
glands. In acting upon this principle I am influenced by the fact that 
as yet no operation has saved 50 per cent, of cases, and that of Wertheim's 
operable cases 59 per cent, showed no glandular metastasis, while even 
in the far advanced cases of Schauta there were 43 per cent, free of 
lymphatic involvment, and that of the remainder which were involved 
only 13 per cent, could have had their chances of a more radical cure 
enhanced by removal of the glands. This small percentage of possibility 
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is at least equalized or more than offset by the much greater immediate 
mortality of <he very radical operation. 

Werder* has abandoned the radical abdominal operation for carcinoma 
of the cervix. Although he says the radical operation for carcinoma of 
the cervix has increased the percentage of cures the improvement has 
been largely at the expense of the death rate. Thus he says the average 
death rate among seventeen well-known surgeons (as computed by 
Gellhom) :s 21.5 per cent., or about four times that of vaginal hysterec- 
tomy. He quotes Olshausen as reporting 38.85 per cent, of cures after 
five years in one hundred and sixty-nine cases surviving radical hysterec- 
tomy for carcinoma. In these cases there was a mortality of 6 per cent. 
These considerations induced Werder to abandon his radical abdominal 
operation some years ago.' At that time his attention was directed to 
the work of Byrne. By his method of extirpation by means of the cautery 
Bjrme operated upon three hundred and sixty-seven cases of cancer of 
the uterus, of which at the end of five years 19 per cent, were still alive, 
a result quite remarkable when we consider that it was obtained by a 
simple minor operation without a single death. Byrne placed great 
reliance upon the thermal effect of his method upon the wound surfaces 
and edges left after the operation. 

He believes that "there is hardly any doubt that the developmental 
activity of the cancer cells or germs in certain stages and under certain 
conditions may be arrested or permanently destroyed by a degree of 
heat much below that which would be detrimental, if not destructive, 
to normal tissues; it is certain that the thermal agent exerts some modify- 
ing influence upon pathological processes much beyond and deeper than 
the surface actually cauterized, hence the importance of repeated appli- 
cations, so that every spot Suspected of contamination may be thoroughly 
charred." 

Werder at present does a vaginal hysterectomy in which the principal 
features of the Byrne operation are retained, viz., thorough and repeated 
cauterization of all wound surfaces and edges. His technique, in his 
own words, is as follows: "The cervix is curetted with a heavy sharp 
spoon until all necrotic tissues are removed, and the bleeding surfaces 
cauterized until all oozing is controlled. The cervix is then firmly held 
by volsellum forceps and an incision is made entirely around the cervix 
at a considerable distance from the affected area by means of the cautery 

• The Byrne Operation and its Application in the Radical Treatment of Cancer of 
the Uterus. American Journal of Obstetrics, November, 1905, vol. Hi., No. 5, p. 700. 

' As mentioned above the figures of Olshausen and of Byrne, quoted by Werder, are 
misleading. Neither of these authors definitely separates carcinoma of the body from 
carcinoma of the fundus. Neither of them includes the percentage of operability or 
of primary mortality. Therefore, it would appear that Werder's conclusions were not 
based on reliable statistics. 
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knife, keeping it at a dull heat and never turning on the current until the 
knife is placed against the tissue to be burned. In this manner no oozing 
will take place and the parts will remain perfectly dry. While making 
traction upon the cervix the dissection is carried up carefully between 
the bladder and uterus, an assistant with a retractor drawing the bladder 
well away from the hot knife. With the aid of the index finger the perito- 
neum is then reached and opened with blunt scissors. Douglas' pouch 
Is opened posteriorly in the same manner and the lateral vaginal attach- 
ments are burned through. The bladder is then widely separated from 
the uterus and broad ligaments by inserting the index fingers of both 
hands, with the palmar surface toward both pelvic walls, and making 
firm lateral traction. The fundus uteri is then seized with volsellum forceps 
and dragged down into the vaginal outlet, while a broad retractor in 
the hands of an assistant holds up the bladder against the symphysis 
pubis and well out of the way during the subsequent steps of the operation. 
Pads are now introduced into the pelvis to hold back and protect the 
abdominal contents. Ordinary heavy clamps are then applied to the 
whole broad ligament, first on one side; two usually being required on 
either side. The same procedure is then repeated on the other side 
and the entire uterus and appendages removed. Thus far the operation 
differs very little from the old clamp method of vaginal hysterectomy, 
excepting that all incisions have been made w'th the cautery knife. 
After packing off the pelvic cavity very carefully with gauze pads the 
upper clamp on the infundibulopelvic ligament is seized, the ligament 
put on the stretch, and a Downes' electrothermic clamp applied exter- 
nally to it; it is protected by the shield and additional pads, if necessary, 
and the tissues included in the forceps are then thoroughly cooked until 
a good ribbon is obtained. The Downes' clamp is then removed, the 
ribbon cut through near its inner edge, and, if after a few moments no 
bleeding occurs, is dropped. The next clamps are treated in exactly the 
Same manner until both ligaments and all other uterine attachments 
have undergone this cooking process. The large, broad Downes' clamps 
should always be used in this operation, as the smaller forceps is scarcely 
sufficient protection against bleeding, the narrow ribbon often opening up 
immediately after the clamp is removed, requiring ligation of the bleeding 
vessels, while the larger broad ribbon scarcely gives any trouble. Careful 
attention should be given to the oiling of the clamp surfaces, as neglect 
in this matter frequently causes a baking of the boiled tissues to its sur- 
faces, thereby preventing the formation of the desired paper-thin ribbon, 
and resulting in free hemorrhage. If no bleeding is observed for a period 
of one minute the stump can be safely dropped and hfiemostasis is fully 
as secure as by means of ligatures. The application of the ordinary 
clamps and the removal of the uterus first before resorting to Downes' 
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instruments gives the operation this distinct advantage, that the field 
is under better view and control, and by using the damps on the broad 
ligaments as handles, we can expose a larger portion of the ligaments 
and get a better bite with the Downes' instruments than would be possible 
if we applied the latter while the uterus is still in situ. Particularly is 
this the case with the base of the ligaments or parametria, on the extensive 
removal of which the successful issue of many cases will depend. The 
last step of the operation is another cauterization of the stumps. For 
this purpose the parametrial pedicles are gently grasped with forceps, 
and after the surrounding tissues are carefully protected with pads, they 
are completely seared and charred with the dome-cautery. It will be 
seen that the Byrne theory of thorough and repeated cauterization is 
carried out literally in this operation, because not a single structure from 
which extension of the disease might occur escapes repeated exposure 
to heat sufficiently intense to ensure destruction of all cancer elements, 
not only in the parts directly treated, but probably for some distance 
beyond. We, therefore, not only remove laige portions of the parametria 
but we try by repeated cauterization, for which Byrne so insistently 
pleads as the best safeguard against recurrence, to destroy the cancer 
elements in at least a part of the tissues remaining. The final steps of 
the operation, after thorough cleansing of the pelvic cavity and vagina, 
are the grasping of the bladder peritoneimi anteriorly, and the peri- 
toneum of Douglas' pouch posteriorly, and uniting the two surfaces 
by a few catgut sutures, thus closing the pelvic cavity, but leaving suffi- 
cient space on either side along the charred stumps of the parametria 
to insert an iodoform gauze drain which is left in place for about four 
or five days. 

The remarkable feature in the convalescence of such cases is the free- 
dom from pain. No other operation of similar moment is followed by 
so little discomfort. Werder has had sixteen cases; of these one died 
about four weeks after operation from uraemia, the result of renal disease; 
the operation may have hastened, but did not cause her death. He 
injured the bladder twice. A rectovaginal fistula resulted once. The 
ultimate fate of these injuries is not given. 

Latzko^ is a firm believer in the advanced radical operation and gives 
his technique in detail. Flatau' reports his work in Niimberg. He used 
the advanced operation, and insists upon early diagnosis. Wallace 
employs a procedure very much like the original Werder operation. 

^ Zur abdominellen Operation des Geb&rmutterkrebses, Wiener klin. Wochenschr., 
vol. xviii., Nr. 28. 

' Erfahrungen mit dem TJteruskrebs in Niimberg, Miinch. med. Wochenschr., 
Bd. lii., Nr. 11. 

» Experiences in the Treatment of the Cancerous Cervix Uteri by the Abdominal 
Route with Pelvic Dissection. Lancet, July 15, 1905, vol. clxix., No. 4272, p. 147. 
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The suggestion of Pfannenstiel to select the vaginal or abdominal 
operation for carcinoma from the particulars of the given case b a very 
rational one, provided it is once possible to distinguish absolutely 
between very malignant and less malignant forms. The vaginal hys- 
terectomy of to-day is vastly superior to the operation of ten years ago. 
It is too early, says Wertheim, to express a final opinion on the pro- 
cedure to which Schauta is devoting himself. At present, however, 
Wertheim would say: 

1. The extensive vaginal operations are more difficult than exten- 
sive abdominal operations. 

2. At present there is no difference in the mortality of the two operations. 

3. In spite of all skill and technique the vaginal operation does not 
permit of so much of the parametriiun being removed as does the -abdo- 
minal. 

4. The vaginal operation by no means permits of the removal of 
the glands which lie on the iliac vessels. 

One of the commonest and most troublesome complications following 
an advanced abdominal operation for carcinoma is ureteral or vesical 
fistula. The bladder in most cases is more or less paralyzed after such 
an operation, and must be regularly emptied and irrigated. The bladder 
will usually recover itself as soon as the patient gets up or as soon as it 
becomes accustomed to the new intrapelvic relations. 

Ureterovaginal or vesicovaginal fistula may appear immediately or 
a few days after operation. 

Necrosis of the bladder occurred in twenty-two of Mackenrodt's cases. 
This, he thinks, was due to the participation of the bladder wall in the 
inflammatory processes about the cervix or to the presence of carcinoma 
itself. Fifteen times he found the bladder so fixed to the uterus under 
the vesicouterine plica that its separation was possible only with violence 
and with considerable loss of substance. In ten cases carcinoma was 
found in the bladder wall, and in four there was carcinoma in the connec- 
tive tissue between the bladder and the uterus. Almost all the fistula 
heal spontaneously under the use of a penpanent catheter and frequent 
irrigation. In respect to the ureter, he has forty-eight times enucleated 
it, on one or both sides, from an infiltrated broad ligament. Three times 
there has been necrosis. One of these fistula closed spontaneously. 
In the other two cases the ureter was implanted into the bladder. Excision 
of the ureters was done three times because, on account of dense embed- 
ment, it was impossible to separate the organ without serious injury of the 
ureteral wall. The cut upper end of the ureter was immediately trans- 
planted into the bladder. One of these cases died from a recurrence; the 
other two are healthy, although in one of them there is a fistulous com- 
munication with the rectum. 

12 
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Unexpected and accidental lesions occurred in the ureters on two 
occasions. Both times the ureter lay in the folds of Douglas and were 
cut through with these. Both were immediately transplanted; one case 
died, the other lives 

Wertheim prefers nephrectomy in old cases of ureteral fistula to the 
reimplantation of the ureter into the bladder, because the fistulous ureter 
is embedded in a cicatrix and is difficult to release and to implant. The 
nephrectomy was very well borne in the three ^ases in which he used it. 

Injury to the ureters or to the bladder is, of course, to be avoided 
whenever possible. The primary mortality attendant to such a lesion is 
not its entire mortality. If a fistula remain permanent, there is great 
danger of an ascending ureteral infection. 

Koblanc^ believes it good surgery, in case the bladder wall is actually 
involved in the carcinoma, to deliberately resect the diseased area, 
even though the carcinoma cannot be entirely removed from other parts. 
He contrasts this statement with one he makes in reference to the 
ureters, viz., that these should never be resected unless it appears that 
all of the carcinomatous tissue can be removed. The ureters are very 
rarely actually the seat of carcinomatous disease, whereas the bladder 
is rather frequently affected. 

Thring* notes a case of ureterovaginal fistula following a radical car- 
cinoma operation due, he believes, to trophic changes which fol- 
lowed ligation of the internal iliac artery in mistake for its anterior 
branch. 

X-ray Treatment of Carcinoma. There are at present few enthusiasts 
in the treatment of uterine carcinoma by means of ,the x-ray. It is but 
necessary to quote from a few observers to give a correct impression of 
the present regard of the profession toward this agent. 

Coley^ concludes: 

1. That the a;-ray exerts a powerful influence upon cancer cells of 
all varieties, but most marked in cases of cutaneous cancer. 

2. In some cases, chiefly in superficial epithelioma, the entire tumor 
may disappear, probably by reason of fatty degeneration of the tumor 
cells, with subsequent absorption. 

3. In a much smaller number of cases of deep-seated tumor, chiefly 
cancer of the breast and glandular sarcoma, tumors have disappeared 
under prolonged x-ray treatment. In nearly every one of these cases, 

* Die Beteiligung der Hamwege beim Utemskarzinom und ihre operative Behand- 
lung. Ein Beitrage zur Frage: Abdominal oder Vaginale uterus exstirpation, 
Zeit. f. Geburts. u. Gynftk., Bd. Iv., S. 184. 

' Carcinoma of the Uterus and its Surgical Treatment. Lancet, May 13, 1905, p. 
1264. 

■ Final Results in the x-ray Treatment of Cancer Including Sarcoma. Annals of 
Surgery, August, 1905, vol. xlii., No. 2. 
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however, that has been carefully traced to a final result there has been 
a local or a general return of the disease within a few month to two 
years. 

4. In view of this practically constant tendency to early recurrence, 
furthermore in the absence of any reported cases well beyond two years, 
the method should never be used except in inoperable cases, or as a 
prophylactic after operation as a possible, though not yet proven, means 
of avoiding recurrence. 

5. The use of the a:-ray as a preoperative measure in other than 
cutaneous cancer is contraindicated because (a) the agent has not yet 
been proven to be curative; (6) the danger of serious risks of an exten- 
sion of the disease to inaccessible glands, or to other regions, by 
metastasis during the period required for a trial of the a>-ray. 

Vose and Howe* conclude: 

1. That the only cure of cancer by the a?-ray is by destruction and 
exfoliation. This at once limits its value to exfoliation. 

2. That this destructive process is a slow one and acts very super- 
ficially. Since it is well known that many essentially chronic, superficial 
epidermoid cancers may be removed permanently by the slightest surgi- 
cal procedure, that course seems preferable to the somewhat tedious 
treatment by or-ray, and as they both may fail, an extensive surgical opera- 
tion, if necessary, may be undertaken more promptly in the former case- 

3. That being non-selective in its action, the a:-ray treatment cannot be 
used strongly enough to effect destruction of anything but the shal'owest 
tumors without serious injury to the overlying and surrounding tissues, of 
in other words, producing such a bum as experience shows in all prob- 
ability never would heal. 

The Myometriiiin. The endometrium was formerly, and is at the 
present time, regarded very generally as the source of any atypical dis- 
charge from the uterus whether it be mucus, pus, or blood. Theilhaber 
and Meier, whose paper I reviewed in Progressive Medicine, for June, 
1904, drew attention to the fact that the musculature of the uterus, the 
myometrium, played a large part in the production of these symptoms. 
The lesion consists in an insuflSciency of contractile power, so that the 
uterus becomes congested and the glandular activity of the endometrium 
and the normal menstrual flux increase or exhibit some other deviation 
from the normal. The endometrium itself does not at the present time 
receive the same consideration as a factor in the production of leucorrhoea 
and a typical hemorrhage that it once did. It is recognized now that the 
seat of a persistent discharge is often in the cervix and that an increased 
excretory activity of the endometrium proper may be due not only to 

' The Effects of the Roentgen Ray upon Cancer. Journal of Medical Research, 
January, 1905, vol. xiii.. No. 2, p. 167 
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actual lesions of the endometrium but also to abnormal states of the uterine 
muscle. The latter is true also of increased menstrualflow and bleeding 
between the periods. 

Attention may well be turned, in order to determine just what part the 
myometrium plays, to some recent investigations along this line. Kurdi- 
nowski^ has made some very interesting experiments on the isolated uterus. 
His method is as follows: laparotomy is practised on a female rabbit 
under ether; the abdominal aorta having been tied just below the origin 
of the renal arteries a canula is introduced into the aorta. This canula is 
connected by an india-rubber tube with a vessel containing Locke's fluid 
at a temperature of 38^ C. From this vessel the liquid passes at a moderate 
pressure through the aorta into the uterine bloodvessels, and thence flows 
away through a canula introduced into the inferior vena cava. After 
washing out the bloodvessels the uterus b extirpated, together with the ad- 
nexa the broad and the round ligaments, the intercellular tissues, a piece of 
the aorta, and one of the vena cava, and is put into the moist chamber of 
an apparatus especially constructed for this purpose. In this apparatus 
the uterus is nourished by Locke's fluid, and each contraction is recorded 
by a Ludwig kymograph. 

For complete restoration of the uterus varying periods of time are 
required. Sometimes the organ, especially a gravid one, is "active" even 
after a few minutes, but usually half an hour to an hour is necessary for 
this to tak^ place. The sensitiveness of the individual uterus varies: 
the gravid uterus is generally more sensitive than the non-gravid one; 
the former begins to act sooner, reacts much more distinctly, moves more 
energetically and more regularly. In favorable conditions of nourish- 
ment, temperature, moisture, and so on (the apparatus affords an oppor- 
tunity of fulfilling all of these conditions with perfect accuracy) the uterus 
works, as it seems, without any external stimulus and in the following 
manner: The contractions of the uterus and those of the vagina are not 
as a rule simultaneous; they do not depend upon each other, and they 
recur at tolerably regular intervals. After an hour or more the uterus be- 
comes fatigued, tiie waves of the curve become gradually less, the intervals 
between them become longer and at last the tracing forms a straight line; 
but after a short period of rest the uterus begins again to contract, and 
a certain regularity (rhythm) is to be observed in tiie work. Peristaltic 
contractions are best observed in the horns of the uterus. They are like 
the movements of the intestines or of earth-worms, and usually start 
from the abdominal end of the uterine horn. The other parts of the uterus, 
the ligaments and the Fallopian tubes, also show peristaltic contraction. 
The duration of life in the isolated uterus varies and depends upon several 

* Physiology of Uterine Contraction. The Dublin Journal of Medical Science, 
vol. cxviii. p. 409. 
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conditions. After observations lasting for some hours, Kurdinowski 
took the uterus out of the apparatus and kept it in a cool vessel containing 
Locke's fluid. Under these conditions the uterus could be reviewed 
on the following day. After excision the uterus generally survived for 
twenty-four to forty-eight hours. In one case a gravid uterus lived forty- 
nine hours and forty minutes. 

As a result of twenty-six physiological experiments the author concludes 
in part: The uterus at all stages of its sexual life is capable of auto- 
matic contractility. The virgin uterus in this respect shows no exception 
to the rule. The uterus reacts perfectly to thermal and to mechanical 
stimuli. Under their influence the uterine contractions increase and 
assume a more or less pronounced tetanic character. Under these circum- 
stances true tetanus often occurs. Cold and warmth act with equal energy 
upon the uterus. The source of thermal stimuli appears to be not so much 
the absolute height of the temperature but rather variations of temperature 
independent of the direction of variation. To electrical stimuli the isolated 
uterus is relatively not very sensitive. In regard to the innervation of the 
uterus, it would appear from these experiments, says the author, that the 
uterus, at least as regards its contractile action, is to some extent indepen- 
dent of influences proceeding from the central nervous system. TTiese 
experiments show what activity the uterine muscle ejdiibits more or less 
constantly without any connection with pregnancy or parturition. It 
follows, therefore, that a loss of contractile power in the uterine wall 
might easily result in a derangement of its circulation and produce a 
congestion of the endometrium, resulting in catarrh or menstrual disturb- 
ance. This is the view of Theilhaber,* who has recently reported the 
findings in a series of twelve uteri from patients the subjects of excessive 
hemorrhage. He found: 1, considerable enlargement; 2, widening of 
the bloodvessels; 3, increase of the connective tissue; 4, insufficiency 
of the uterine muscle; 5, dilatation of the uterine cavity. 

In the majority of the cases which he observed at operation he found a 
stasis of blood in the veins of the broad ligament. According to him the 
contractions of the uterus are so weak in such cases thait the venous 
blood is not properly squeezed out of the uterus. The most serious 
effect of insufficiency of the uterine muscle is metrorrhagia, because in 
this way the life of the patient may become seriously threatened. This 
symptom may be spoken of as myopathic metrorrhagia, and is the 
subject of a study by my colleague. Dr. Anspach,^ of a number of such 
cases occurring in my clinic at the University Hospital. According to 
him metxorrhagia myopathica is a form of uterine hemorrhage which is 

* Zur Lehre von der Entstehimg der Uterusblutungen. Muach. med. Woch., lii., Nr, 
26, S. 1249. 

* Metrorrhagia Myopathica. American Journal of Obstetrics, January, 1906, p. l7 
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independent of the usual causes of metrorrhagia/ and is produced by a 
pathological condition of the uterine muscle. This symptom usually mani- 
fests itself during the close of the childbearing period. At that time ex- 
cessive menstrual flow or uterine hemorrhage between the periods, in the 
absence of the accepted causes of this abnormality, is often hard to ex- 
plain. If, in a given case, there is no new growth of any kind; if preg- 
nancy can be excluded; if there are no adnexal, visceral, or general 
complications; if, in short, none of the usual causes of metrorrhagia 
obtain, the condition is, as a rule, regarded as obscure and variously 
consigned to apoplexia uteri, endometritis senilis, preclimacteric bleeding, 
etc. These terms are often loosely applied. 

Apoplexia tderi presupposes arteriosclerotic changes in the uterine 
arteries, with an actual rupture of one of these unhealthy vessels. What 
role arteriosclerosis of the uterine vessels plays in uterine hemorrhage 
is yet to be decided. Reinecke says that it alone cannot account for per- 
sistent metrorrhagia, and notes cases in which there was no metrorrhagia 
and yet the vessels showed arteriosclerotic changes. The author concludes 
from his own cases that arteriosclerosis in the uterus has not the signifi- 
cance it takes elsewhere. In the uterus, arteriosclerosis is the result of 
the development and subsequent involution of the bloodvesseb, indelibly 
associated with pregnancy and the puerperium. It occurs normally in 
every parous uterus, and may have no more pathological import than has 
the general arteriosclerosis of the aged. 

Endometritis senilis is another term under which these myopathic 
metrorrhagia cases are grouped. Dunning has recently written extensively 
upon this subject. In Dunning's cases there was hypertrophy of the 
mucosa, arteriosclerotic changes in the bloodvessels, and a disseminated 
myxomatous degeneration of the muscularis. None of these conditions 
warrants the title endometritis senilis. There is no lesion of the endome- 
trium characteristic of age but atrophy, and this is normal. There is as 
much propriety in speaking of endometritis adolescens as of endometritis 
senilis, for endometritis may occur at any age, and such terms convey no 
suggestion of the actual morphological condition. As will be shown later, 
arteriosclerotic changes occur in every parous uterus. The mucoid 
degeneration reported by Dunning might have considerable import, if 
it were found constantly in metrorrhagia cases of this sort. At any rate, 

* The usual causes of menorrhagia or metrorrhagia are given by Jakesch as follows; 

Local. — Endometritis chronica fungosa, polyp, fibromyoma, ovarian tumor (while 
small). 

General. — Chronic nephritis, heart disease, cirrhosis of liver, typhoid, cholera, 
variola, scarlat^ia, influenza, acute articular rheumatism, haemophilia, scurvy, syphilis 
(secondary and tertiary), chlorosis. 

To these may be added carcinoma, sarcoma, adenomyoma, pregni^cy, cystic 
endometritis. 
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the symptoms in Dumiing's cases were due either to cystic glandular 
endometritb or to some disease of the muscularis; in either event endome- 
tritis senilis is an inappropriate title. 

Preclimacteric bleeding is a specious name given to cases of metrorrhagia 
myopathica, which conveys no meaning, but the period of life at which 
the hemorrhage occurs. It is plain from the existence of these terms that 
there is a class of cases which are not very well understood, and are 
conveniently but falsely classified. They may be spoken of as cases of 
metrorrhagia myopathica, with the view that the cause lies in the 
uterine muscle, whether it be an actual primary disease of the part 
itself or a secondary lesion the result of a general condition. 

What is the nature of the pathological process in the wall of the uterus ? 
Arteriosclerosis of the uterine vessels was, in the past, considered to be a 
suflBcient cause. At the present time this view is not generally accepted. 
Theilhaber and Meir believe that a fibrosb of the uterine musculature 
leads to metrorrhagia; in other words, from a disproportion between its 
muscular and its connective tissue constituents the uterus loses its contrac- 
tile power, and this results in congestion and hemorrhage. Several years 
ago Pick published a paper in which he described minutely the elastic 
fibres of the uterine muscle and of the uterine bloodvessels. He found that 
the elastic tissue varies in its amount and in its form at different periods 
of life and in different diseases. 

It occurred to Anspach that as this tissue played such a large part in 
the pathology of arteriosclerosis and of the vascular system in general, 
it would be worth while to investigate the elastic tissue in the uteri of 
women, the subjects of metrorrhagia myopathica. He studied the elastica 
in twenty uteri taken from women at different periods of life and com- 
pared them with three clinical cases of metrorrhagia myopathica which 
occurred in my clinic. 

Histology of the Uterus, In order to make a description of the elastica 
plain it will be necessary to state that according to Kreitzer there are 
four layers of muscle in the uterine wall. There is first the layer containing 
the large bloodvessels, spoken of as the stratum va^cvlare^ which occupies 
the largest part of the myometrium; running between this and the mucosa 
there is a layer whose general direction is longitudinal, spoken of as the 
stratum svbmucosum; an outer layer, running longitudinally directly under 
the serous coat is given the name stratum svbserosum; the irregular 
fibres between the latter stratum and the vascular layer are known as the 
stratum supravascviare. The elastic tissue of the uterus is derived from 
two main sources: first, the serous coat; second, the bloodvessels. In the 
subserous and in the supravascular layers the elastic fibres are very rich. 
They surround the individual muscle cells in the outer layer forming 
elastic perimysia. They are not subdivided to this extent in the supra- 
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vascular layer. Their general direction is toward the endometrium, 
and as the outer muscular layer is longitudinal, and the supravascular 
is more or less circular, they run at right angles to these muscle bundles. 
In the vascular layer the elastica is mostly confined to the vascular chan- 
neb; in the submucosa there is practically no elastica except in the vessels. 
The elastic tissue of the subserous and supravascular layers appears as 
fine, unbroken fibres of a more or less uniform thickness. Many of them 
are quite straight, especially those taking a centripetal course. In the 
vascular layer elastic tissue is found surrounding the lymph spaces and 
capillaries and the vfeins and the arteries of all ^izes. About lymph spaces 
they appear as short, wavy fibres, or as small black points. Their dis- 
tribution is quite irregular and the number always small. This is true also 
of the capillaries. In the veins there is a collection of elastic tissue between 
the inner and the outer coat. It is quite irregular and forms no distinct 
limiting band as in the arteries. In the small and medium-size arteries 
there is a distinct limiting membrane of elastic tissue between the intima, 
the media and the internal elastic membrane; and between the media and 
the adventitia in the larger vessels is another,the external elastic membrane. 
Pick draws attention to the arrangement of elastic tissue in tlie 
uterus as being highly significant. The preponderance of the fibrils in 
the subserous and the supravascular layers, their definite direction (centri- 
petal) toward the endometrial cavity, their fine subdivision so that in the 
outer layer they surround each individual muscle cell, all of this he believes 
shows that they have a very well-defined purpose. They serve not only for 
the support of the blood and lymph capillaries and the nerves, but further 
than this, they reinforce the muscular action of the uterus, protect it 
from being overstretched, and make easier its return to a passive state 
after either distention or contraction. 

There are very striking changes in the elastic tissue as the result of preg^ 
nancy, and the greater the number of pregnancies the greater as a rule are 
these changes. It is quite easy to say from a section of the muscle of the 
uterus stained by resorcin-fuchsin stain whether the woman has had 
children or not. The alterations of the elastica effect not only that in the 
two outer layers of the myometrium but also that in the vascular channels. 
The elastic tissue in the subserous and in the supravascular coat becomes 
increased in amount and the fibres are shorter, thicker, show a tendency 
to become clumped together, and are curly rather than straight. In the 
vessels wherever elastic tissue is present normally the amount is very 
much increased the fibres showing the same tendency to become broken, 
thick, and gathered into clumps. The vessel changes which were observed 
in these cases may be spoken of as intramural and perivascular. The 
intramural changes in the arteries consist of a broadening and a splitting 
of the internal elastic membrane. It no longer consists of a fine, single 
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line but is irregular and three or four times its normal thickness. The 
elastica of the veins in this form is similarly increased. Another form of 
elastic hypertrophy, the perivascular, occurs in the adventitia. The entire 
adventitia is represented by heavy masses of elastic tissue in which no 
small fibrils are seen — ^the tissue appears a dense black. In Sections 
stained by Van Gieson's stain these same areas appear bright yellow, 
and with hsematoxylin and eosin they are granular pink, and contain 
scattered, well-preserved nuclei. The internal elastic membrane in such 
cases may be fairly normal. This degeneration, perivascular, increases in 
some cases until it occupies the entire wall of the artery. Such a vessel 
is bright yellow by Van Gieson's stain and of a granular pink color by 
eosin and hsematoxylin, while densely black with Weigert's stain. The 
same dense deposit of elastic tissue occurs in the outer coat of the larger 
veins. These areas here appear bright yellow by Van Gieson's stain and 
pinkish granular by hsematoxylin and eosin. 

The finer physiology of the vierus embraces the changes incident to 
puberty, menstruation, childbirth, the puerperium, and the menopause. 
Physiologically the female generative organs, especially the uterus and 
the ovaries, are peculiar in that they develop activity later than any other 
organ of the body, dominate in a measure all other organs for a while, and 
then cease their activty at a time considerably before the efliects of age 
are noted in other parts. The changes incident to the various periods in 
normal uterine activity are appreciable through anatomical alterations 
and these afifect the several constituents of the uterine wall, which have 
already been described. 

Before the age of puberty the uterus is functionless. At puberty there 
begins a development of the uterine muscle. While up to that time, 
according to Theilhaber and Meir, but one-third of the uterine bulk is 
muscular tissue, the latter increases rapidly to puberty, and qp to the age 
of twenty, when the muscular elements constitute fully two-thirds of the 
entire bulk. There is a similar increase in elastic elements and in the 
vascular supply, which brings the anatomy of the uterus up to that already 
given of the healthy nulliparous uterus during the childbearing period. 
During pregnancy all of the structures of the uterine wall undergo hyper- 
trophy. The elastic fibres, together with the other uterine tissues, increase 
up to the fourth month. During the latter part of pregnancy the elastic 
tissue diminishes, but this diminution is more apparent than real, and 
results from the stretching of the uterine wall. 

The elastic fibres, however, increase considerably in the paracervical 
tissue during pregnancy, and this, it has been assumed, is a provision of 
nature for the dilatation of the lower uterine segment during labor. 
During the puerperium, when all of the hypertrophied and hyperplastic 
elements of the uterus undergo involution, there is an actual increase in 
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the number of fibres, which is sufficient to brand the parous from the 
nulliparous uterus. Theilhaber and Meir assert the same of the connective 
tissue — ^viz., that while after pregnancy the entire uterus undergoes 
involution, this affects the muscular more than the connective tissue 
elements and results in an increase of the latter at the expense of the 
former. 

After the menopause the uterine vessels become diminished in calibre 
from a thickening of their walls; the vessels show more or less arterio- 
sclerotic changes and have a tendency to approach one another to form 
groups. There is a great increase of elastic tissue about these groups, 
but the elastic fibres are mostly isolated in this position and the islands 
of degenerating vessels and elastic tissue scarcely communicate with one 
another, so that aside from the vascular islands there is little elastic 
tissue in the vascular layer. In the external layers of the uterus there is 
also a considerable increase of the elastic tissue. This change in the 
proportion of elastic tissue of the uterine wall is compared by Melnikow- 
Raswendenkow to similar changes occurring in parenchymatous organs, 
e. g., in the kidney, liver, heart, spleen, etc., as the result of age. He 
believes that the eiastica takes the place of atrophied parenchyma, be it 
epithelial or muscular, and furthers the mschanical internal equilibrium of 
the organ. Wherever, he says,by the atrophy of parenchymatous structures 
there is a disturbance in the dynamics of secretion and excretion the vis a 
tergo is supplied by the new-formed elastic tissue. 

That thb preservation of uterine tone is necessary during menstrual 
life and that the increase of elastic tissue which accompanies the dimi- 
nution of the muscle elements is a provision of nature cannot be doubted. 
The contractile power of the uterus plays an important part in the phe- 
nomena of menstruation as it does in any hemorrhage from the uterus. 
The powerful influence which uterine contraction has upon hemorrhage 
from the uterine interior is seen at the close of labor. In normal menstrua- 
tion the endometrium plays a passive part. There is no actual rupture of 
the endometrial vessek, but a diapedesb of the menstrual fluid through 
the thin-walled capillaries of the subepithelial capillary network. The 
fluid accumulates beneath the epithelium of the endometrium and grad- 
ually finds an exit between the epithelial cells or through breaches in the 
epithelial layer. As this is almost entirely a passive process it follows 
that the quantity of the menstrual flow is in direct relation to the blood 
pressure within the endometrial capillaries. The endometrial blood 
pressure in turn depends upon the force of the arterial supply and the 
calibre of the venous channels of return. As the arteries have firmer and 
better defined walls than the veins they are, therefore,, less compressible, 
and the slight contractions of the uterus which occur at the menstrual 
periods narrow the venous but have little influence upon the arterial chan- 
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nels. In this way there is a sufficient disproportion between the inward 
and the outward flow to produce congestion of the endometrial vessels 
and a resulting diapedesis. This is entirely in accord with my own con- 
clusions, for I have found that unless a myoma actually encroaches 
upon and erodes the mucosa the hemorrhage attending these tumors is 
due entirely to disturbances in the return circulation. 

It is naturcU, then, at the dose of menstrudl life thai the muscular ele- 
ments having no further use should undergo atrophy and thai the intra- 
vascular area of the organ should be diminished by sclerotic changes in the 
bloodvessel walls, and that this should be furthered, as it is in other organs, 
by an increase of dastic tissue which helps contract the vessels and takes 
the place of lost parenchyma. It is easy to see, therefore, that a failure in 
the normal increase of elastic tissue or a failure in the normal obliterative 
changes of the vascidar channels, or an excessive atrophy of the muscular 
elements, or an excessive hypertrophy of connective tissue (making firm 
contraction of the uterus and compression of the bloodvessels Tnore or less 
faulty), might result in disturbances of the endometrial circulation and 
produce profuse menorrhagia or metrorrhagia. 

From his own observations Anspach concludes that the alterations which 
he observed in the elastic tissue were the result of pregnancy. They did 
not appear to depend on age, for in two nulliparae aged thirty-seven 
years there were none, and in a primapara aged forty-one years the 
changes were but slight. 

These changes in the uterine vessels which are roughly spoken of as 
arteriosclerosis invariably occur as a result of pregnancy and must be 
considered normal. They are much more constant and notable than the 
increase in the relative proportion of fibrous tissue which often follows 
pregnancy and which was not found to be constant or so marked as 
was noted by Theilhaber. 

Pathological Anatomy of Metrorrhagia Myopathica. The anatomical 
changes in these cases were not constant. In the first two cases 
the amount of elastic tissue and the vascular changes were not pro- 
portionate to the parity of the uteri. Thus the first case had ten children 
and three miscarriages and yet the changes in the elastic tissue in the 
vessels were not as pronounced as would be expected. In the second case, 
two children and one miscarriage, there was scarcely more alteration 
than is usually found in a primipara. The fibrous tissue was dispropor- 
tionately increased in the second case. In the first there was not as much 
as would be expected from the parity of the individual. In the tliird 
case the amount corresponded to the history of the uterus. 

From the first two cases it might be said that a failure of the normal 
increase in elastic tissue had resulted in an insufficient contractility of 
the uterus and a resulting congestion and hemorrhage. Pick records a 
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case of a woman, aged sixty-three years, who had metrorrhagia which 
resisted all means of treatment. Hysterectomy (vaginal) was performed. 
" Outside of the somewhat arteriosclerotic vessels there was no mentionable 
increase of elastic tissue." From these three cases it might be inferred 
that a failure in the development of elastica was the essential lesion in 
metrorrhagia myopathica. The last case in the series, however, forbids 
any such conclusions at this time. To settle the question it will be neces- 
sary to study additional cases, determining first whether they actually 
belong under the head of metrorrhagia myopathica, excluding all of the 
well-known causes, general and local, before they are so classified. None 
of the commoner forms of degeneration were present in the musculature 
of these cases, so that the myxoid degeneration found by Dunning in his 
series cannot be regarded as constant. (Edema was present a number 
of times, but as it must be regarded as the result of congestion it was not 
recorded. It did not occur in either of the three myopathic cases. 
Anspach concludes: 

1. Metrorrhagia myopathica stands for a distinct dasa of cases, which 
have heretofore been variously and incorrectly grouped under apoplexia 
uteri, endometritis senilis, and preclimacteric bleeding. 

2. Metrorrhagia myopathica is a symptom immediately dependent 
upon an anatomical or a physiological lesion of the uterine muscle. 

3. No anatomical lesion has as yet been demonstrated, but it will 
probably be found in the elastic tissue constituents of the vessel walls 
and the subserous and supravascular layers. 

4. The physiological lesion is most likely an insufficient contractile 
power of the uterus. It is possible that the condition is purely functional 
and that there is no anatomical change which can be recognized. 

5. In cases of metrorrhagia myopathica the uterus b enlarged and 
softened; the os is patulous. 

6. Metrorrhagia myopathica does not occur in nuUiparous women 
and therefore it must have some connection with the childbearing process. 

7. The diagnosis of metrorrhagia myopathica is only justifiable when 
all other possible causes for uterine hemorrhage have been excluded. 
This cannot be too strongly urged in reference to carcinoma, 

8. The terms apoplexia uteri, senile endometritis, and preclimacteric 
bleeding as applied to these cases are incorrect and unscientific. 

9. While curettement, atmocausis, etc., have little efipect ill cases of 
metrorrhagia myopathica, palliative measures should always be tried 
before adopting hysterectomy. 

10. Obliteration of the endometrial cavity by means of destructive 
atmocausis is the alternative of hysterectomy in these cases. It is, how- 
ever, harder to perform correctly and more dangerous than hysterectomy, 
which is the operation of choice. 
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The palliative tieatment of obstinate cases of metrorrhagia is often 
most unsatisfactory. The rational plan will always bear in mind the cause 
if that is discoverable. Thus Cumston* advises, in cases of metrorrhagia, 
associated with circukUory diseases and high arterial tension, rest in bed, 
a dry diet, and the use of arterial sedatives. The lowering of the blood 
pressure in this way he says often acts beneficially. 

Queisnei^ speaks of what he calb "climacteric bleeding." He notes the 
failure of an apparent reason in many cases and the failure of any thera- 
peusis except extirpation. He has had good results and suggests the 
novel plan of splitting the anterior wall of the uterus and thoroughly 
cauterizing the interior of the uterus. 

The therapeusis of myopathic cases is helped by the observations of 
Kurdinowski on the basis of sixty pharmacological experiments. These 
experiments on the isolated uterus have the advantage over experiments 
on the intact animal that, in the case of the isolated organ, separated as 
it is from any connection with the central nervous system, it is easier to 
explain the manner and mode in which uterine remedies produce their 
effects, and to difiFerentiate between the way in which the local peripheral 
effects and those centrally produced are respectively brought about 
Hydrastinin, sphacelinic acid, and ergot act directly on the uterine muscle 
and cause contractions of the uterus; the action on the vasomotor appa- 
ratus of these drugs in the uterus or elsewhere is independent of tl^is action 
and is central. Adrenalin, even in the most dilute solutions, acts more 
energetically upon the uterus than those remedies which are regarded 
as specific for that organ. It evokes a violent reaction, greatly strength- 
ening the uterine contractions and imparting to them a very pronounced 
tetanic character, while at the same time it increases, more than other 
poisons, the excitability of the uterus. 

Steinschneidei^ has used adrenalin chloride with great success in three 
cases of metrorrhagia. He applied it locally to the uterine interior by 
means of an applicator or in the form of a gauze pack. 

Cotamine hydrochloride or stypticin, says Boldt,* is a fractionation 
product of the oxidation of narcotine, an alkaloid obtained from opium, 
and is a microcrystalline yellow powder soluble in water. It has an 
intensely bitter taste. The author has used the drug in the following 
cases of uterine bleeding with the indicated results: 

* Metrorrhagia in Interstitial Nephritis. Buffalo Medical Journal, June, 1905, 
vol. xliv.. No. 11, p. 718. 

' Zur Behandlung der klimakterischers Blutungen. Zent. f. Gynak., 1904, xxviii., 
Nr. 61. 
" Adrenalin bei Gebarmutterblutungen. Miinch. med. Woch., lii., Nr. 2, S. 72. 

* Cotamine Hydrochloride in Uterine Bleeding. New York Medical Journal and 
Philadelphia Medical Journal, February 26, 1905. 
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Fifyroid tumor of the vieras. Thirty-five cases, eleven were more or 
less benefited; twenty-four were not benefited at all. Its uselessness was 
most marked in instances of submucous tumors. 

HeTnorrhage from uterine cancer. Nine cases, none successful. Post- 
puerperal bleeding after removal of retained placenta particles and 
decidua five cases; all cured. 

Hyperplastic endometritis. Thirteen cases, three cases benefited. In 
glandular endometritis, all negative. 

Retroversioflexion and endometritis. Five cases, one case only relieved, 
menorrhagia. Drug given: 1-grain doses two days before expected 
period. As soon as flow began 2.5 grains were ordered every three hours. 

Chronic metroendometritis. Nine cases, five more or less benefited, 
four negative. 

Various forms of novrsuppurative pelvic inflammation, the uterus 
itself not being markedly aflfected. Twenty-three cases: cured in eight; 
improved in nine; slight improvement in three; negative in three. 

Bleeding during pregnancy. Eleven cases, all stopped, no bad symp- 
toms. 

Profuse menstruaiion in virgins, without detectable changes being found 
in pelvic organs on rectoabdominal examination. Seventeen cases, in 
only five entirely negative results. 

Atypical bleeding during the climacterium. Result fairly satisfactoiy 
in cases where no cause at all could be found for the hemorrhage. 

The author says it must not be expected that cotamine hydrodiloride 
(stypticin) is a panacea for all cases of uterine bleeding, but it has been 
found to answer better than any other remedy he has used. If no effect at 
all is produced after three large doses (from 2.5 to 5 grains) have been given 
it is useless to continue with the drug. It is likewise not recommended 
to continue its use in instances of fibroid if two hypodermic injections of 
5 grains each, at intervals of four to twelve hours, do not cause a diminu- 
tion of the hemorrhage. In the cases of menorrhagia the best plan is 
to begin with a 1 -grain dose, three times daily for about a week before 
the expected flow, and as soon as the flow begins 2.5 grains every three 
hours, to be continued throughout the entire period. In instances of 
metrorrhagia 2.5 to 5-graili doses may be given at intervals of from two 
to three hours until the bleeding is lessened, then the dose may be decreased 
from 1 grain to 2.5 grains at intervals of three to four hours. If a quick 
result is important it is best to give 3 to 5 grains in a 10 per cent, solu- 
tion simultaneously into the buttocks, using the customary antiseptic 
precautions. Because of its disagreeable taste it should be put in 
capsules. ' 

Dysmenorrhcea is a perennial subject of discussion. The treatment 
of this symptom is so often unsatisfactory and it is so frequently regarded 
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as a disease rather than as the manifestation of a disease that any light 
upon it is of value. Kelly^ has drawn attention to the fact that cases are 
frequently spoken of as instances of dysmenorrhoea and the symptom 
alone is treated, when the real cause of the trouble (small fibroid, etc.) 
is not discovered. In a general way dysmenorrhoea is found in three sorts 
of cases: first, those in which there are recognized gross lesions to account 
for it; where it has no more significance than any other symptom; second, 
obstruction of the cervical canal in which the menstrual pain results from 
some hindrance to the outflow of the monthly flux; third, those cases in 
which an anatomical lesion is difficult to find. The latter are the cases 
referred to by Coe* in a late paper. He says there is a dbtinct tendency 
on the part of thoughtful observers to recognize general causes of local 
symptoms and to direct treatment accordingly. He draws attention to 
dysmenorrhoea as an example. In many neurotic women, both single 
and married, dysmenorrhoea is not due to a disease of the uterus or of the 
ovaries, but to an exaggeration of the normal physiological contractions of 
the uterine muscle, which occur at the menstrual period. In a neurotic 
or hysterical subject these contractions may become so excessive as to 
give rise to more or less severe pains, which are most marked, says Coe, 
if they assume the form of tetanic contractions of the sphincter at the os 
internum. From this it follows that it is exceedingly fallacious to conclude 
that because an otherwise healthy uterus is slightly more anteflexed than 
normal, that dysmenorrhoea is due to obstruction of the flow and that 
dilatation will produce a cure. The author reports the work of Rosner, 
who concludes that intermenstrual pain is really a pelvic neuralgia, without 
demonstrable lesions, most common in arthritic subjects, due to some 
abnormal action of the ovaries. 

Although the various types of dysmenorrhoea may be distinctly defined 
it does not follow that they are always clinically diflierentiable. Thus there 
may be a combination of the nervous with the obstructive or of the nervous 
witii the secondary type. The nervous element in dysmenorrhoea is always 
the difficult element to estimate and to treat. One should not make a 
diagnosis of nervous dysmenorrhoea until eveiy possible gross cause has 
been looked for without result. 

Ovarian dysmenorrhcea is a name which has been confused with 
nervous dysmenorrhoea. Dysmenorrhoea may be due to diseases of the 
ovary and then in a sense may be regarded as ovarian. It should 
be spoken of in such cases as dysmenorrhoea secondary to ovarian 
disease. Occasionally in dysmenorrhoea, although the ovaries appear 

^Dysmenorrhoea: Its Causes and Treatment. American Journal of Obstetrics, 
1894, vol. xxix. p. 502. 

' The Sui^cal Treatment of Menstrual Disorders New York Medical Journal and 
Philadelphia Medical Journal, vol. Ixxxiii., No. 1, p. 44. 
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normal or at least no more than slightly enlarged upon bimanual exami- 
nation, when exposed they are seen to possess a more or less thickened 
tunica albuginea. This is a rational explanation for dysmenorrhceal 
pain when one considers the difficulties under such circumstances with 
which the Graafian follicle breaks through the ovarian capsule. These are 
the cases evidently referred to by Eitel* as ovarian dysmenorrhoea. He 
says it occurs most often between the ages of sixteen and forty. The his- 
tory in most of the cases is that the periodical suffering began a year or 
two after menstruation became established, increasing in severity from year 
to year in spite of treatment. Persons who suffer from "ovarian dysmen- 
orrhoea" usually have done a great deal of worrying during the years of 
their physical development. All cases in the married which Eitel has 
seen occurred in women who had never been pregnant. The ovaries in 
these cases have thickened capsules and are cystic. For four years 
Eitel has been removing the capsules of such ovaries from the hilus to 
the cortex. He reports good results. There is no danger from adhesions. 
If the peritoneum is not affected the raw surfaces do not adhere. The 
ovary is always suspended in addition by means of the utero-ovarian 
ligament. 

A very good paper on dysmenorrhoea has been written by Holden,' 
who has made a statistical study of the cases at the Johns Hopkins 
Hospital. The author concludes: 

1. Dysmenorrhoea may be primary or secondary. In primary dysmen- 
orrhoea the pelvic organs are either normal or else merely poorly devel- 
oped. In secondary dysmenorrhoea marked pathological changes are 
present in the pelvic organs, and these pathological changes are the cause 
of the dysmenorrhoea. The most frequent conditions causing dysmenor- 
rhoea are: (a) pelvic inflammatory disease; (6) retrodisplacement of the 
uterus; (c) myomata especially of the submucous variety. 

2. Primary dysmenorrhoea often dates from debilitating illnesses, 
and is often apparently caused by anaemia, malnutrition, and neuras- 
thenia. 

3. In 40 per cent, of all cases of dysmenorrhoea in which the pelvic 
organs are normal, or else merely poorly developed, successful results 
may be expected from dilatation of the cervix and curet*ement of the 
endometrium. By ** successful results" is meant entire or very great relief 
from dysmenorrhoea for a year or more with or without subsequent return 
of the trouble. No relief whatsoever may be expected in 30 per cent, of the 
cases. Relief of the remaining 30 per cent, varies in degree and duration. 

* Removal of the Covering of the Ovaries in Ovarian Dysmenorrhcsa; a Preliminary 
Study. Northwestern Lancet, Minneapolis, January 15, 1905, vol. xxv., No. 1, p. 5. 

* Dilatation and Curettement for Dysmenorrhoea. Report of Ninety-five Cases. 
American Medicine, November 4, 1905, vol. x., No. 19, p. 776. 
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4. The presence of ansemia, malnutrition, or neurasthenia does not 
necessarily cause a bad prognosis after dilatation and curettement, but 
in order to obtain a successful result from the operation, these conditions 
must be rectified. If the patient's general condition is not improved, 
little relief will be given by the operation. 

5. The prognosis is better in those cases in which the pains begin the 
day of the flow or the day before, are sharp in character, and last but a 
day or two. The prognosis is worse when the pains begin several days 
before the flow appears, are dull in character, and last for several days 
or throughout the flow. 

6. Every operation should be preceded by a careful examination under 
ether. If the organs are not normal the prognosis is worse. When the 
history points to inflammatory trouble, even though none can be recog- 
niajed at the ether examination, its possible existence should be .carefully 
considered. If in such cases an exploratory laparotomy is not thought 
advisable, it is best to limit operative procedures to dilatation of the 
cervix and omit curettement. 

7. In dysmenorrhoea recurring after a period of relief following dila- 
tation and curettement the possibility of the new appearance of a patho- 
logical condition in the pelvis, e. jr., a retrodisplacement, should be care- 
fully considered. 

8. When the pelvic organs are poorly developed the prognosis for 
relief after dilatation and curettement is much worse than when the organs 
are normally developed. Apparently maldevelopment of the pelvic 
organs causes dysmenorrhoea. 

9. Chronic endometritis is rarely present in cases of dysmenorrhoea 
unless there is at the same time an inflammatory condition of the tubes or 
of the ovaries. Chronic endometritis alone is rarely a cause of dysmen- 
orrhoea. 

10. Sterility is relieved by dilatation and curettement in but 15 per cent, 
of the cases of sterile married women who are in the childbearing period. 
The relief of dysmenorrhoea does not necessarily mean the relief of the 
sterility, and vice versa, sterility may apparently be relieved without 
relief of the dysmenorrhoea. The relationship between dysmenorrhoea 
and sterility seems an accidental one and of no significance. * 

11. While dilatation and curettement in the majority of cases is perfectly 
safe, still when the technique of the operator is imperfect, either on account 
of unfavorable surroundings or lack of proper skill, it may be exceedingly 
dangerous. 

Ambnorrhoba and Systemic Disease. It is usually considered, says an 
editorial in the Journal of the American Medical Association,^ that amenor- 

' Amenorrhoea and Systemic Diseases. Journal of the American Medical Association, 
vol. xliv., No. 23, p. 1859. 

13 
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rhoea, especially if it asserts itself a'ter menstruation has once been thor- 
oughly established, is due to some affection of the genital tract. As a 
matter of fact, however, the cessation is more likely to be the consequence 
of some systemic disease. The cessation of the menses in young women 
may be the first sign of tvberctdosis, where there is otherwise little disturb- 
ance of the health. As a matter of fact menstruation and he menstrual 
period in women present conditions, modifications of which in various 
ways point more often to an active tuberculous process in the system than 
almost any other set of symptoms. Recently it has been stated that 
chlorosis is reported much less frequently than used to be the case, and 
there would seem to be a lessening of the prevalence of this blood affection 
in America. It has been suggested, however, that the apparent diminution 
of chlorosis is really due to the earlier recognition of tuberculosis than 
formerly. The two affections present a similar blood picture at the 
beginning, and the treatment, fresh air, and abundant diet, with care of 
the bowels is the same for both. It is more favorable to find tuberculo is 
present than severe chlorosis, since genuine cases of chlorosis are likely 
to be associated with defects in the blood-making organs, or with abnor- 
mally small size of the heart and arteries, conditions which are hop less. 
Certain nutritional disturbances consequent on a marked change in the 
habits of life of the individual are often followed by a cessation of the 
menses. This is especially true when young women move from the coun- 
try into the city, and as a consequence have much less outdoor air than 
before, and usually, also, much less nutritious food. In most immigrant 
women there is a period during the first year after their arrival in America 
during which their menses are irregular if not entirely absent. This, 
too, would seem to be a result of the disturbance of the blood-making 
function consequent upon a lessened amount of fresh air. Sir Andrew 
Clarke used to insist, however, that chlorotic conditions associated with 
amenorrhoea are more often the result of chronic constipation or of insuffi- 
cient evacuation of the bowels — ^two* quite distinct conditions — ^than of 
any other single cause. Certain it is that most of the country girls who 
come to the city as well as most of the foreigners who come to this country 
are apt to suffer for a time from irregularity of the bowels, and treatment 
for this symptom does more to bring about a return to their nqnnal 
conditions than any more direct remedial measures that may be considered 
indicated for the menstrual disturbance. 

In quite recent years it has come to be realized that many of the serious 
nervous affections have amenorrhoea as one of their preliminary or very 
early symptoms. This is especially true of affections of the ducUess glands. 
When there is lack of the thyroid substance in the system, as occurs during 
myxoedema, amenorrhoea is usually a symptom. In a few cases of exoph- 
thalmic goitre, associated with a distinct tendency to obesity during the 
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years between fifteen and twenty, menstruation is often scanty or absent. 
As a rule, during the course of exophthalmic goitre, however, there is an 
increase in the menstrual flow. It is said that the cases marked by amenor- 
rhoea are usually amenable to treatment by thyroid extract. The first 
symptom of Addison's disease in young women is likely to be a suppression 
of menstruation. The lowered blood pressure consequent upon the 
absence of the internal secretion of the suprarenal bodies somehow afliects 
the function of the uterine mucosa so as to prevent the usual hemorrhagic 
exudation. The disturbance of the function of the pituitary body asso- 
ciated with the enlargement of the face and of the extremities, that event- 
ually gives the clinica' picture of acromegaly, is likely to have as one of 
its first symptoms the absence of menstruation. This occurs at a time 
when there are but very few signs of the disease which is developing. A 
certain amount of coarsening of the features may have been noticed, 
but even friends are not likely to consider this as evidence of a pathological 
condition. Sometimes the menses are absent for several months before 
any patho^omonic signs of the serious nervous disease can be recognized. 
Amenorrhoea associated with severe headaches, for which treatment is of 
little avail, especially if there is also some disturbance of vision, or if 
there is vomiting, without cause must be considered suspicious; and if 
the features of the patient are heavier than normal, then the development 
of a tumor of the hypophysis must be considered as one of the possibili- 
ties in the case. 

Utorine Muscle during Onrettage. Paralysis of the Uterine Muscle 
DURING Curettage. Van Tussenbroek* calls attention to the relaxation 
of the uterine muscle, which occasionally takes place during intrauterine 
instrumental manipulation. Van der Mey, eleven years ago, called 
attention to this phenomenon. He frequently found that a sound would 
pass 2 cm. farther into the uterus after a curettage than it did before. 
Such an occurrence is taken by most of the authors of text-books as an 
indication of perforation of the uterine wall and almost nothing is said of 
relaxation or paralysis of the non-pregnant uterus during dilatation and 
curettage. The author has found that quite regularly, in the perform- 
ance of this operation, upon first introducing the curette into the uterine 
interior there is some relaxation of the organ, but that after two or three 
strokes this disappears and the uterus contracts firmly. The sound which 
is heard during curettage, spoken of by the French as the "cri uterin," is 
attributed by Trueb to the contact between the curette and the muscle. 
According to Trueb it occurs as soon as the mucosa has been scraped away 
and the instrument impinges directly upon, the myometrium. Van Tussen- 
broek thinks it occurs as soon as the primary relaxation of the uterine 

* Ueber wechselnden Tonus des Gebarmuttermuskels mit Bezug auf die Gefahr 
einer Perforation bei der Curettage. Zent. f. Gynak., 1905, Nr. 34, S. 1054. J 
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muscle gives place to contraction. When the relaxation is more marked 
the condition may be spoken of as a paralysis of the non-pregnant uterus. 
The uterus becomes a large, loose, wide sac, the walls of which recede 
from the curette. The sudden recurrence of this condition during curet- 
tage is most alarming to the operator, unless he is aware of this possi- 
bility, and he will be certain to believe he has produced a perforation. 
Very often if he stops for a few minutes and then proceeds cautiously, 
the uterus will contract and give no further trouble. 

Strassmann has criticized the belief of Kossmann in paralysis of the 
non-pregnant uterus; he believes much harm will come because in most 
of such alleged cases perforation has occurred. The author presents a 
number of facts to sustain the theoretical possibility of this relaxation 
and paralysis of the non-pregnant uterine muscle. Keiflfer's experiments, 
bimanual exMnination, everything points to a more or less periodic 
physiological variation in the tone of the myometrium. Keiffer found 
that not only contraction but also dilatation could be produced by certain 
forms of irritation. Thus central irritation of the divided crural nerve 
caused dilatation of the uterus, and total paralysis occurred after destruc- 
tion of the lumbar cord and in acute anaemia. Van Tussenbroek thinks 
that paralysis of the myometrium may, to a certain extent, be the result 
of dilatation of the cervix. She speaks of the relaxation following over- 
stretching of the sphincter ani and thinks the operation on the cervical 
sphincter may have an associated eflfect upon the muscle of the corpus. 
The actual truth will be shown by careful measurements of the uterine 
cavity before and after dilatation and brfore and after curettage. She 
reports the observations made upon her last four cases of curettage. 

No. 3756. Frau K., virgin, aged twenty-six years, dysmenorrhoea, uterus 
sharply anteflexed. Dilatation with laminaria tent three times for twenty- 
four hours. March 31st, narcosis; uterine cavity, 7.3 cm. After dilating 
the cervix further with Mathieu's dilators, the uterine cavity measured 
fully 9 cm., and remained so throughout the curettage. Relaxation of 
the uterine wall was evident but not excessive. A moderate amount of 
curettings were removed. Eight days later the length of the uterine 
cavity was 8 cm. 

No. 3778. Frau K., nullipara, aged forty-eight years, irregular hemor- 
rhage, uterus in anteflexion. Dilatation with laminaria tent for twenty- 
four hours. March 31st, narcosis; uterine cavity 10 cm. long. After 
further dilatation (Mathieu), 10 cm. During and after curettage 10.5 cm. 
Anterior wall relaxed during operation. After irrigation it contracted 
again and grated under the curette. 

No. 3841. Frau E., primipara, aged thirty-one years, hemorrhage for 
four weeks after two to three months' abortion. Uterus in retro and dextro 
positions, somewhat diflBcult to estimate bimanually, but apparently not 
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much enlarged and not soft. May 4th, narcosis; sound, 9 cm. During 
and after curettage, 10.5 cm. Not a typical case. The "cri uterin" was 
audible fiom the very beginning of the operation. Much tissue was 
removed by the curette. Six days after curettage the sound entered 9 cm. 

No. 3792. Frau B., Ill-para, one abortion, aged thirty-nine years, 
irregular metrorrhagia, nearly permanent, but differing in degree from 
March 25th to May 10th. Last normal period about March 1st. Sus- 
picion of an early abortion. Uterus tolerably large, not soft; brown, 
decomposed blood in the vagina and the portio congested. Laminaria 
dilatation for twenty-four hours. Narcosis May 12th. Sound, 9 cm. After 
dilatation (Mathieu) sound entered 10.5 cm. During curettage the 
uterus relaxed more and more, 13 to 15 cm. Consistency and depth of 
the uterus continually changing. During irrigation the tone of the organ 
was regained. The cavity was washed out with ichthyol and drained 
with iodoform gauze. No reaction followed curettage. The mucosa 
showed no indication of abortion. 

Accidental Perforation of the Uterus. Hessert* believes the 
so-called cases of paralysis of the uterine muscle and dilatation of the 
uterine cavity during curettage are more likely to be cases of per- 
foration. The Fallopian tubes in a normal subject, he thinks, could not 
be permeable to. the sound. He mentions the investigations of Thorn, 
who experimented in specimens removed by operation and on the cadaver. 
He was unable to pass even a fine probe into the tube in cases of approxi- 
mately normal uteri. He regards doubtfully the claims of those who 
report having passed probes on the living. The case of Bischoff and 
Floeckinger are the only ones on record in which a sound was passed into 
the tube and demonstrated to be there by immediate operation. In both 
of these cases, however, there were myoma ta of the uterus. The pre- 
disposing cause of perforation is an unnatural softness of the uterine wall, 
produced by the various degenerations resulting from puerperal infection, 
Carcinoma, myoma, pelvic abscess, pelvic tuberculosis, and the general 
diseases which are accompanied by general wasting. Hessert believes 
the accident may happen to anyone. The experienced man, however, 
will inmiediately recognize the injury and take prompt measures accord- 
ingly; the novice will remain in the dark as to the situation and will do 
further damage by attempting to carry out the proposed operation. 

Any instrument used. in intrauterine manipulation may perforate the 
uterine wall. The sound is much less dangerous than the curette. The 
sound makes a smooth hole while that made by the curette is apt to be 
ragged. A sound has never beeji known to injure the intestines. The 

* Accidental Perforation of the Uterus during Curettage. A Case with Bowel Injuty 
and Resection of Four Feet of Small Intestine. American Journal of Obstetrics, 
January, 1906, vol. li., No. 1, p. 26. 
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dilators are often the perforating instruments. This is especially true of 
the branched dilators, and results from a lack of information on the part 
of the operator of the exact direction of the cervical canal in the partic- 
ular case. If the perforation is made by the insertion of the dilators and 
dilatation is followed by the use of the placental forceps, there is no end to 
the injury which may result to the bowel. The result of the perforation 
depends upon whether or not there is infection carried into the peritoneal 
cavity, and upon the entrance into it of irritant solutions (sublimate, 
etc.), and upon the occurrence of visceral injury, mainly to the bowel, 
sometimes to the omentum. If the patient has been properly prepared 
for operation (disinfection of the operative field), and there is no infec- 
tion already existing in the uterus, in the cases of simple perforation of 
the uterus with no further injury, there follows little if any reaction. 
When infection does occur there results either a septic peritonitis, or 
there is set up a violent local inflammation with abscess formation, 
from which the patient may ultimately recover. 

Many fatal cases have occurred as the result of the entrance of fluids used 
f6r irrigation of the uterus into the general peritoneal cavity. The injury 
to the bowel frequently consists of its separation from the mesentery. 
Perforation of the gut also may occur. A number of cases are on record 
where the bowel prolapsed through the perforation. The following 
principles should be observed in curettage or in any intrauterine manipula- 
tion. Make an accurate diagnosis as to the size, position, mobility, and 
consistency of the uterus; determine the presence or absence of tumors 
upon or within the organ; observe, if possible, its contractility; determine 
the condition of the adnexee and the possibility of pus tubes, ovarian 
tumors, pelvic abscesses, and the like. In other words, get as clear a 
mental picture as possible of the pelvic organs. 

In curetting post-abortum bear in mind the extreme friability of the 
uterus. The cervix should be amply dilated to admit the finger. The 
direction of the cervical canal and uterine cavity should be accurately 
determined by means of a graduated sound. The question of angulation 
backward or forward should be known before introducing branched 
dilators. Avoid the ratchet and screw. Dilate slowly so as not to 
split the cervix, meanwhile turning the instrument around to all points 
of the circumference. A number of operators advise the use of the 
fingers in the removal of placental remains. Dull and sharp curettes each 
have their advantages. Care should be exercised in using the placental 
forceps, determining surely that only intrauterine tissue is within their 
grasp before pulling down upon them. The use of irrigation, except in 
septic cases, is superfluous. Avoid strong solutions; never use sublimate. 

Treatment of Perforation. AVhen the accident occurs after antiseptic 
precautions, and is done with a sound, if there is no evidence of visceral 
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prolapse or injury, then the treatment is largely expectant. All irrigation 
should be omitted and the uterus packed. Perforation with a sharp 
curette is more liable to injure the intestines, but where the operator is 
immediately aware of the accident and the instrument is promptly with- 
drawn the treatment may be the same. Of course, there is always 
the chance of having infected the peritoneal cavity or of having injured 
the bowel. If the perforation is large, as shown by palpation or by pro- 
lapse of the omentum or the gut, then it is not safe to tampon. The 
rent in the uterus should be sutured either after opening the abdomen or 
after doing a colpotomy. When an infectious endometritis exists and the 
condition of the patient will allow it a vaginal hysterectomy should be done. 

In all cases where there is evidence that the bowel has been pulled 
down or otherwise roughly handled by the curette, or the placental or the 
volsellum forceps, the best plan is to open the abdomen and examine 
carefully the whole intestinal tract. The bowel may be found torn across 
or it may be separated from its mesentery. This will require suture or 
resection. There may be active bleeding from torn mesenteric vessels. 
Both the large and the small intestine should be inspected, as there may 
be injuries at several points. The rent in the uterus should be sutured 
with interrupted catgut. This is usually easily accomplished, but there 
are cases in which the wall is so soft that the suture tears through. In 
such a case it is a good plan to open the vaginal fornix and pack gauze 
from the site of the injury down into the vagina. In rare instances a 
hysterectomy may be necessary. 

Betrodiflplacement of the Uterus. An effort is still being made to improve 
the operative treatment of this condition. It is very important not to 
subject every case to operation, and this is especially true of certain 
classes of cases. 

Hirst* reports that five hundred and six of six hundred and fifty-three 
cases of retrodisplacement in his private and hospital practice have been 
subjected to operative treatment; four hundred and nine suspensions, 
seventy-six Alexander operations, and the rest divided mainly among the 
Gilliam, Ferguson, and the Richelot-Doleris operations. Several impor. 
tant questions must be decided in connection with retroposition: 

1. Is the operative treatment satisfactory and is it destined to replace 
mechanical and all other treatment of retrodisplacement pf the uterus? 

2. Is the physician justified in urging this treatment? 

3. What form of operation has the least risk, gives the patient the great- 
est security against recurrence, promises the least interference with subse- 
quent childbearing, and affords the greatest symptomatic relief? 

* The Treatment of Retrodisplacement of the Uterus. A Citnical Study based on the 
Records of Six Hundred and Fifty-three cases. Therapeutic Gazette, May, 1905, vol. 
xxix. No. 6, p. 289. 
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The operative treatment of retroversion will never entirely displace 
other modes of treatment. Many cases are cured without operation; 
the majority of cases must be managed temporarily at least by a pessary; 
there is a small proportion of cases in which an operation is unjusti- 
fiable. It is likely, however, that the large majority of all such patients 
in the future will select the operative treatment. The records of specialists 
already show thii to be the case. There is no better proof than that 
patients are becoming convinced from the statements of their friends 
and from their personal observations, that the most satisfactory result is 
afforded by this means. Otherwise there would not be a growing dispo- 
sition to voluntarily select this mode of treatment in preference to the 
indefinite use of a pessary and to the never-ending medical attention 
which it often requires. 

The operation for retrodisplacement is one purely of election. The 
condition is not dangerous to life; it is only detiimental to health and com- 
fort. The case can almost always be managed in another way. It is not 
justifiable, therefore, to urgeo perative treatment as the only means of relief. 
The best course for the physician is to explain the position frankly, stating 
the relative advantages of the different plans of treatment, and allowing 
the patient to exercise her own will. There are many cases, however, in 
which the physician may advise the operative treatment as preferable to 
any other; in young unmarried women, in whom the long-continued use of 
a pessary is most objectionable; in working-women, who often find a pes- 
sary unendurable jf they must do work in the erect posture; in cases of 
rectocele and cystocele requiring plastic surgery; in adherent retroflexions 
that have resisted attempts at replacement; and in the subjects of neuroses, 
including epilepsy, in whom the radical cure of the pelvic disorder may 
be followed by entire relief of the nervous symptoms. On the contrary, 
it may be the duty of the physician to discountenance an operation. The 
most discussed point in the entire question, and perhaps unfortunately so, 
is the one relating to the form of operation. To some operators veniro- 
suspension has proved satisfactory. One of these is Beyea,* who relates 
the history of the operation of ventrosuspension of the uterus and reports 
four hundred and sixty-five cases performed according to his technique. 
The prmciple of suturing the uterus to the anterior abdominal wall was 
first conceived and carried out by Tait in 1880. After removing the 
ovaries in a woman aged thirty-two, Tait secured the uterus to the ab- 
dominal wall by passing a suture through the fundus and the tissues of 
the abdominal incision. 

Koeberle in 1885 described a laparotomy for intestinal obstruction in 
which he performed bilateral oophorectomy at the same time, and 

* The Technique of the Operation of Ventrosuspension of the Uterus. American 
Journal of Obstetrics, April, 1905, vol. li., No. 4, p. 462. 
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sutured the pedicle adnexal stump to one side of the abdominal in- 
cision in order to cure a retroversion. These observations, however, 
attracted no attention, nor was the principle considered until Olshausen 
brought the question before the Gynecological Section of the Naturalists 
Society of Berlin, and Kelly introduced the subject to the Philadelphia 
Obstetrical Society. The subject of Olshausen's paper was "Ventral 
Operations in Prolapsus and Retroversion of the Uterus." Kelly's paper 
was entitled " Hysterorrhaphy ;" both were presented in September, 1886. 
Olshausen's operation consisted in fixing the horns of the uterus, at the 
origin of the round ligaments, to the abdominal incision with two or 
more silver wire sutures. Kelly sutured the tubo-ovarian pedicle, 
between the two pedicle ligatures, as they were then employed, close as 
possible to the uterus, to the anterior abdominal wall. All of these cases 
followed bilateral salpingOK)5phorectomy. They were fixation opera- 
tions, and as the ovaries had been removed, resulted in no after compli- 
cations and were satisfactory. Sanger in 1886 and 1887 had carried out 
several suet operations. Some time after this Kelly advised the suture of 
the ovarian ligament alone to the anterior abdominal wall for the purpose 
of gaining a more normal anteflexed position of the uterus. 
» Olshausen and Kelly recommended the operation for the cure of com- 
plicated retroposition and for prolapsus. Later the operation was per- 
formed without removal of the tubes and ovaries. In these cases the 
technique consisted in suturing the round ligaments at or near the uterine 
attachment to the anterior abdominal wall by means of two silk sutures 
introduced into the tissues, a fixation being still always carried out. In 
1890, Boldt, of. New York, and Leopold, of Dresden, advised the use of 
sutures passed directly through the fundus uteri. Kelly was still using 
the ovarian ligament. The operation of Boldt and Leopold was designated 
as ventrofixation of the uterus, for an extensive amount of tissue was 
included in the sutures and the uterus secured firmly and permanently 
to the anterior abdominal wall. Kelly, at the forty-ninth annual meeting 
of the American Medical Association, May 7, 1895, reported his first one 
hundred and seventy operations of suspenaio uteri, and severely con- 
demned the operation named ventrofixation. 

Since this time attention has been drawn to two distinct forms of opera- 
tion which in many instances have been confused by applying to tliem 
indiscriminately various names, .' uch as ventrosuspension, ventrofixation, 
hysterorrhaphy, and hysteropexy. There are two classes of operation: 
one a fixation in which the uterus is firmly fixed to the anterior abdominal 
wall and held there permanently; the other a suspension, whereby the 
uterus is so attached to the abdominal wall that a new ligament, formed 
of peritoneum and subperitoneal tissues, is produced by the traction of 
the uterus on its point of attachment. Ventrofixation b responsible for 
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the criticism which has been made in respect to this plan of surgical treat- 
ment in general. When the uterus is simply suspended a new ligament 
is formed which allows the uterus a certain range of mobility and inter- 
feres in no way with gestation or labor. The suspension operation of Kelly 
in the latter respect is very satisfactory. Its point of failure lies in the fact 
that the ligament formed from the union between the peritoneum and the 
uterus is not strong enough and as a consequence the operation is followed 
by a certain percentage of recurrences. In order to prevent these and to 
form a new ligament which allows free play to the fundus of the uterus, 
interferes in no way with pregnancy and labor, and yet is sufficiently 
strong to prevent recurrence, Beyea includes in his suspension sutures 
the inner fibres (one-quarter of an inch) of the rectus muscle. The sutures 
are not introduced from and in and out through the inner surface of the 
peritoneum, but are two sutures introduced from right to left through the 
inner fibres of the rectus muscle, parietal peritoneum, and uterine wall. 
The sutures, which are of silk, are tied with just sufficient tension to bring 
the uterus firmly in contact with the parietal peritoneum and*yet not cut 
through the muscle tissue. Beyea has recently received communications 
from two hundred and seventy-two of his cases. Of these one hundred and 
fifty-three are married; forty-one of them have been pregnant; thirty-, 
seven have gone to term and borne living children. Five have twice borne 
a child; two have given birth to twins; one twice. One woman died of 
eclampsia following a normal labor. In four instruments were employed 
at birth, once for posterior rotation of the occiput. In one there was an 
unusual amount of hemorrhage following childbirth, but it did not become 
serious. In two primiparse labor was long and difficult. In one there 
was hemorrhage during pregnancy, the cause of which was not determined. 
In none of the forty-two labors, as described by the patient and the at- 
tending physician, were there complications which could be attributed 
to the operation. Nine of the one hundred and fifty-three women have 
aborted, all before the sixth month. Beyea knows of four instances only 
of recurrence. In three of these the recurrence took place before the 
patient had left the hospital. In two it resulted from the coughing inci- 
dent to postoperative bronchopneumonia. In one it was produced by 
the resident physician in removing sutures from the cervix. In the only 
other case of recurrence, the woman, regardless of Beyea's advice, took 
up her duties as a housewife immediately on returning to her home, 
and lifted a child eighteen months old several times a day. 

Holden* has determined the postoperative history of four hun- 
dred and forty-five cases of ventral suspension. He concludes from a 
study of them that successful symptomatic results may be expected in 

* The Results of Ventral Suspension of the Uterus at the Johns Hopkins Hospital. 
American Journal of Obstetrics, 1905, vol. li., No. 3, p. 469. 
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about 60 per cent, of all those cases in which the retroposition is the sole 
or the most prominent abnormal condition. The prognosis is somewhat 
better in retroposition associated with a relaxed vaginal outlet, provided 
the outlet is also repaired, than it is in retroposition alone. 

The great majority of nuUiparse who have symptoms caused by retro- 
position of the uterus suffer from dysmenorrhcea (90 per cent.). Multiparse 
with retroposition suffer from dysmenorrhcea much less frequently (55 
per cent.); 50 to 60 per cent, of those cases of dysmenorrhcea in which 
a retroposition of the uterus is the sole or the most prominent abnormal 
condition are relieved by suspension of the uterus. The prognosis is 
better in multiparse with relaxed vaginal outlets (provided that in ad- 
dition to suspending the uterus the outlet also be repaired) than in 
nulliparae. 

The suspensory ligament is usually in the form of a band or of one or 
two cords. The length averages 3 to 5 cm. After one year the length 
of the ligament does not depend upon the time elapsing since the opera- 
tion or the thickness of the ligament. 

The great majority of patients who have had the suspension operation 
suffer no adverse symptoms referable to the suspension during preg- 
nancy or labor. The most frequent adverse symptom during preg- 
nancy which can be referred to the operation is abdominal pain 

Recuirence of the retroposition may occur after labor, but does not 
necessarily follow. If pregnancy does not intervene the percentage of 
recurrences is not more than 5 per cent. If an examination could have 
been made of all of the four hundred and forty-five patients of this 
series the percentage of recurrence would probably be less than 5. 

According to Hirst the best operative treatment for retrodisplacement 
of the uterus is the modified Alexander operation: opening the inguinal 
canal, pulling out four to six inches of the round ligament, and fixing the 
thick, strong, proximal portion in the inguinal canal. The operation has no 
mortality; it leaves the pelvic organs in a normal anatomical position; it 
has the smallest proportion of recurrences and by far the least percentage 
of difficulties in subsequent pregnancies. It is interesting to note, says 
Hirst, that its opponents are those who have had the least experience with 
it; its advocates, those who have had the most. But it is not available 
unless the retroflexion is uncomplicated. Therefore, it cannot be used 
in more than a sixth of the cases. Moreover, the round ligament may be 
no thicker than a match-stick at the uterine comu, and so attenuated in 
the inguinal canal that it cannot be found or cannot be utilized. This was 
the case in three of his seventy-nine operations; the attempt to shorten 
the round ligaments in the groin was abandoned, and the uterus was 
suspended through an abdominal incision. Suspension of the uterus has 
been hitherto the most generally available and useful operation. The 
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proportion of failures has been small: there were three recurrences in 
cases which Hirst had the opportunity to examine some time after 
operation, and only one case in which any difficulty occurred in subse- 
quent gestations. 

Hofmier/ using Olshausen's technique, reports one hundred cases 
of ventral operation. Of these fifty-seven were examined from one to 
fourteen years after the operation while personal communications were 
received from twelve. In five of the sixty-nine cases, from one cause or 
another, there was a recurrence. The author does not make a very clear 
distinction between fixation and suspension. He appears to be satisfied 
with the operation. 

There is a natural feeling that this operation (ventrosuspension) is 
not ideal and that it will be supplanted by something better. The Gil- 
liam or the Richelot-Dol^ris operation, Hirst believes, will most likely 
replace suspension. The latter is quickly and easily performed; it sus- 
tains the uterus satisfactorily in a good position; but whether it stands 
the test of time and occasions no difficulty in subsequent childbearing, 
the future must determine. A great improvement on the operation of 
Gilliam is the operation originally devised by Simpson, and which I 
reported several years ago in Progressive Medicine. Montgomery* 
has recently perfected an operation which is, to a certain extent, the natural 
sequence of Simpson's idea. The only real objection to Gilliam's opera- 
tion and to suspension of the uterus is the possibility of intestinal obstruc- 
tion following a twist of the bowel about the suspending bands. As far 
as this is concerned the danger is overestimated, for Seegert finds but 
four cases in the literature of ileus following ventral suspension or fixation." 
They were the cases of Jacobs, Olshausen, Dardanelli, and Sonnenfeld. 

As far as the permanency of the result goes, Beyea has shown very 
satisfactory results in ventrosuspension. Still an operation which suspends 
the uterus without producing a free suspensory ligament would seem more 
surgical. 

Montgomery describes his operation as follows: 

1. Through an abdominal incision a temporary ligature is passed 
beneath each round ligament about one and a half inches from the uterine 
cornu, and secured by a hemostat. 

2. The two ends of one of these ligatures are threaded into the eye 
of a pedicle needle, the round ligaments seized with pressure forceps 
just external to the ligature, and drawn toward the medium line to render 
the external portion of the ligament tense. The peritoneum of the anterior 

' Die Ventrifixura Uteri bei Verlageningen des Uterus. Zeit. f. Geburtsh. u. Gynak., 
Bd. Iv., S. 155. 

* A New Plan of Procedure in Retrouterine Displacements. Surgery, Gynecology, 
and Obstetrics, July, 1905, vol. i., No. 1, p. 11. 
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portion of the broad ligament is picked up and snipped with scissors, 
affording a trap-door hrough which the pedicle needle carrying the 
ligature is introduced. The ligature is thus carried between the layers 
of the broad ligament until the abdominal wall is reached, when it is 
thrust through the muscular structure and is withdrawn from the needle 
external to the aponeurosis. A similar course follows with the second 
ligature. 

3. Having drawn the superficial fascia away from the point made by 
the opening in the aponeurosis, the ligature is rendered tense, while pointed 
scissors are introduced closed alongside the ligature and their blades 
slightly separated as they are withdrawn. Their withdrawal is generally 
followed by a loop of the round ligament which is drawn up by the tem- 
porary ligature. Should the loop of ligament not readily pass through, 
it can be teased through by pushing back the tissues with the point of the 
scissors, while traction is made by the ligature. Loops of both round 
ligaments having been thiis brought out upon the aponeurosis they are — 

4. Secured by catgut sutures to the aponeurotic layer. Careful exami- 
nation is previously made to ensure the proper position of the uterus. 

5. The wound is closed. A crescent-shaped incision through the skin 
fascia and aponeurosis above the pubes and a vertical incision, as sug- 
gested by Simpson, affords increased facility in reaching the ligaments and 
treating diseased conditions within the pelvis, but is prone to the forma- 
tion of hsematoma between the walls, which may become infected and mar 
the satisfactory convalescence. 

The advantages Montgomery claims for this operation are: first, 
that it closely imitates the normal condition and employs natural liga- 
ments for support, which are capable of undergoing hyperplasia during 
pregnancy and involution during the puerperium; second, it employs the 
strongest part of the broad ligament and leaves no lesions within the 
abdomen for the formation of unfortunate adhesions; third, it permits 
of the careful exploration of the contents of the pelvis and affords oppor- 
tunity for the proper treatment of diseased conditions of the uterine 
appendages and the vermiform appendix. 

It will be seen that in such an operation as that of Montgomery the 
strongest part of the round ligament is used to support the uterus. Redu- 
plicating the proximal portions of the round ligament and depending on 
the weak distal ends for support is not reliable says Hirst; it is not founded 
on a good principle and probably will not have a permanent place among 
the operations for retroflexion. This was one of the principles insisted 
upon by Goldspohn, who at the present time uses his own operation, 
bi-inguinal coeliotomy, in selected cases only. He employs it especially 
as a substitute for the Alexander operation; in this way he is able to explore 
the pelvis digitally, and discover light adhesions of the ovary and tubal 
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ostia, which might otherwise escape detection. He also claims that 
without bi-inguinal coeliotomy there is sometimes difficulty in drawing out 
the round ligaments and in pulling the uterus up into position. The 
latter occurs if there is a high grade of retroflexion. Goldspohn^ has 
examined one hundred and fifty-five of two hundred cases in which he has 
used his operation. The examinations were made at an average inter- 
val of twenty months. There was a recurrence in but one of these cases. 
There were no postoperative hernias, although fifteen concomitant hernias 
were cured by the operation. Twenty-one patients have given birth to 
one or more children each, and the only abnormal labor was a breech 
presentation. In none of these was there a return of the displacement 
after labor. Death occurred in two cases out of his series: one from 
cerebral embolism, one from the slipping of a ligature; a mortality of 
1 per cent. 

Fehling* has had one hundred and six Alexander-Adams operations. 
All healed perfectly, but 4.4 per cent, had a recurrence. 

Shortening the uterosacral ligaments frequently neither restores a 
uterus to a normal position nor keeps it there. Judging by trials both on 
the living and dead body. Hirst thinks it is the most useless of all operations 
for this condition. Vaginal fixation has given the lai^est proportion of 
failures and, if it has succeeded, the highest percentage of difficulties in 
subsequent gestations. 

The only really new suggestion of the year comes from Coffee, who 
says: The so-called true ligaments of the uterus are chiefly muscular 
prolongations of that organ. The only known function of a muscle fibre is 
to contract and to produce motion. A muscular fibre will under no circum- 
stances stand a constant strain, as is necessary for the support of an 
organ. The uterus is a movable organ and, therefore, needs an agent to 
produce this motion. This function is supplied by the muscular ligaments, 
which assume the important functions of motor or accessory ligaments 
and which have the power to restore its equilibrium and possibly to 
move it. The uterus has by far the greatest peritoneal support of 
all the other organs of the abdominal cavity; this is shown by the very 
broad attachment of the broad ligament. The peritoneum is apparently 
the universal ligament of all the organs in the abdominal cavity. 

Coffee's' operation consists of pleating the round ligaments to the 
anterior face of the uterus and then uniting the contiguous peritoneum 

* Fourth Detailed Report of the Superior and Lasting Results of My Operation 
for Simple and Complicated Aseptic Retroversion of the Uterus. Journal of the 
American Medical Association, November 18, 1905, vol. xlv.. No. 21, p. 1546. 

* Zur Technik der Alexander-Adams' chen operation. Zent. f. G^mak., 1905, Nr. 6, 
S. 161. 

* Surgical Treatment of Displacements of the Uterus. Denver Medical Times, 
January, 1905, vol. xxiv.. No. 7, p. 340. 
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to the uterus over the line of suture. He gives the following description : 
Seize the round ligament with its surrounding peritoneum about one 
and a half inches from its origin, and stitch it by four or five interrupted 
sutures of catgut (formalin or chromic acid) to the side and fropt of the 
uterus about the insertion of the broad ligament. Seize the round liga- 
ment about an inch and a half from the lower suture placed in the first 
row and bring this knuckle back to the origin of the round ligament and 
fasten with interrupted sutures as before. Each time the round ligament 
is brought to the side of the uterus a double layer of peritoneum is also 
brought down, which in reality forms a plication of the broad ligament. 
The interrupted sutures are now covered by bringing the peritoneum of 
the broad ligament over them and uniting it to the anterior surface of the 
uterus by a continuous fine catgut suture. 

Fibroid Tumor of the Utenu. The choice between myomectomy and 
hysteromyomectomy in fibroid tumors of the uterus has been put upon a 
scientific basis by the work of Winter, which I reviewed in last year's 
Progressive Medicine. During the past few years several papers have 
appeared which bear largely upon the pathology of fibroid tumors and 
discuss the indications for operation. The cardiac complications have 
received a great deal of attention. 

Pathology, Degenerations and Compucations of Fibroid 
Tumor. Webster* reports a series of two hundred and ten cases of 
fibroid tumor. In this number he found the following degenerations: 



Calcareous 

Giklematous 

Cystic .... 

Myomatous 

Suppurating . 

Adenocarcinoma of cervix 

Sarcoma 

Hemorrhage 

Necrobiosis 



The following pelvic complications were noted : 

Broad ligament development 

Prolapsus uteri 

Retroposition of uterus 

Hsematosalpinx 

Ovarian cyst^omas 

Unilateral salpingo-oophoritis 

Bilateral salpingo-oophoritis 

Unilateral ovaritis 

Bilateral ovaritis 

Hernia 

Appendicitis 

Pregnancy 



2 

6 
13 

4 
10 

1 

2 

3 
11—52 



11 

7 
U 

6 
12 

7 
42 

3 
29 

4 
26 

&— 164 



* A Consideration of Fibroid Tumors of the Uterus, based upon a Study of a Series 
of Two Hundred and Ten Cases Treated Surgically. American^Medicine, March 11, 
1905, p. 401. 
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In ninety-nine of the cases there were pathological changes in the tubes 
and in the ovaries. It is not easy^ says the author, to explain the inflam- 
matory changes. In many cases there is no history of infection, and it 
may be. that the etiological factors are often venous enlargement and 
engorgement or other circulatory disturbance, mechanical irritation, 
or pressure of the tumor. In other instances, there b definite evidence 
of an infectious attack prior to the recognition of the tumor or afterwards. 
In but three of Webster's cases was there any association with malignancy. 
In the latter respect this does not approach the series collected by Noble, 
who found malignant complications in 5.2 per cent. E3ein* reports a 
series of two hundred and six cases in which 4.85 per cent, were asso- 
ciated with malignant degeneration of the tumor or a coincident malig- 
nant tumor of the uterus. Lewis' from the statistics of 1518 cases found 
in the literature computed 4.75 per cent, of malignancy. 

Parasitic Fibroids. Reuben Peterson" reports three cases of sub- 
peritoneal pedunculated fibroids which had become parasitic, drawing 
their blood supply from the omentum, and reports twenty other cases 
collected from the literature. He notes the fact also that torsion of the 
uterus may occur in connection with rotation of a fibroid and result in 
the complete separation of the fundus uteri and tumor from the cervix. 
Such an occurrence has been reported recently by Ricard. 

Fibroid Tumor of the Broad Ligament. Burkard* reports several 
cases of primary fibromyomata of the broad ligament. Sanger was the 
first to accurately classify these growths as primary desmoids of the pelvic 
connective tissue. They originate from the smooth muscle cells of the 
broad ligament and are especially apt to arise near the Uterine cornu, 
where the broad ligament is rich in muscle cells. 

Symptoms. Pressure Effects. Webster found pressure effects in a 
considerable percentage of cases, chiefly in those in which the tumors 
were situated mainly within the pelvis. Such cases are impacted fibroids, 
intraligamentous ones, or those bound down by adhesions. Pressure 
occasionally produces oedema or varicosity in the lower extremities; pres- 
sure on the nerves is rare. Interference with the ureter sufficient to cause 
hydronephrosis is rare. Pressure upon the rectum sufficient to cause more 
or less interference with defecation is not very common. Intestinal 
obstruction is very infrequent and is either due to adhesions or to an extra- 
peritoneal fibroid, the gut being stretched over the surface of the growth. 

' Blutuntersuohungen bei Unterleibsleiden der Frauen, besonders bei Uterus Myo- 
men. Zeit. f. Gynak., 1905, Nr. 31, S. 960. 

* Malignancy in Uterine Myomata. Illinois Medical Journal, Springfield, October 
1905, vol. viii.. No. 4, p. 313. 

" Migratory Uterine Fibroids. American Journal of Obstetrics, July, 1905, p. 56. 

* Beitrage zu den primftren Fibromyomen der breiten Mutterbander, Wiener klin. 
Wochenschr., Bd. xvii., Nr, 17, S. 423. 
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Hemorrhage. According to Winter* hemorrhage occurs in about 
two-thirds of the cases of myoma; most frequently in submucous tumors. 
Menorrhagia is the usual type of hemorrhage; metrorrhagia is the least 
frequent. Metrorrhagia as well as hemorrhage about the time of the 
menopause should always awaken the suspicion of malignant degenera- 
tion; the same symptoms may also be caused by one of the ordinary 
forms of degeneration or by a submucous tumor. 

Pain. In regard to the symptom of pain in fibroids^ Winter finds 
from an analysis of his cases that the size of the tumor alone is seldom 
the single factor in the production of pain; as an average there is less 
pain in the larger tumors than in the small and the middle^ized ones. In 
respect to the location of the growth, subserous tumors most frequently 
produce pain. Those myomata also which are prevented from free 
growth into the peritoneal cavity by a subperitoneal or an intraligamentous 
development may be painful. Dysmenorrhoea is frequently produced 
by the myoma alone, especially when it has a submucous position. The 
cause of pelvic distress often lies in a complicating or adnexal disease. 
In the secondary alterations, such as malignant degeneration or implan- 
tation, necrosis, softeniitg, and suppuration, pain is a strikingly frequent 
symptom. 

Reiud CompHcations. Webster says that renal disturbances are more 
conmion than is generally known. In 30 per cent, of his cases there was 
noted one or. more of the following indications of renal involvement: 
deficient amount of urine or urea, albumin, casts, and oedema of the feet. 
The factors concerned in the production of these renal disturbances, 
are probably identical with those causing the cardiac changes in myoma. 

Cardiovascular Changes. The cardiac and circulatory symptoms of 
myomata have, in the past two years, received a great deal of attention. 
According to Fleck, whose paper I reviewed last year, these changes 
are not due to hemorrhage but to a pathological secretion of the ovary 
which also is a cause of the fibroid tumor itself. Others have ascribed a 
specific action to myomata themselves in the production of myocardial 
degeneration. 

In Webster's cases 25 per cent showed cardiovascular changes. He 
quotes the statistics of Strassmann and Lehmann, Fleck, Roger Williams, 
and Wilson. The percentage of cardiovascular involvement reported by 
these men ranges from 40.8 (Strassmann and Lehmann) to 46 (Wilson). 

More extensive observation is necessary to speak positively in regard 
to the influence of uterine fibroids on the cardiovascular apparatus, but 
that there is an important relationship must be admitted by all who have 

" Die Wissenschaftliche Be^ndung der Indikationen zur Myomoperation. Zeit^ 
f. Geburtsh. u. Gynak., Bd. Iv., S. 49. 

14 
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given any consideration to the subject. Baldy/ who draws particular 
attention to the cardiac complications in myoma, reports 3.55 per cent, of 
sudden deaths following operation for fibroid tumor in three hundred and 
sixty-six cases at the Gynecean Hospital. These fatalities resulted from 
pulmonary embolism, from the fourth hour to the thirty-fifth day after 
operation. He compares this with the percentage of sudden deaths in the 
3047 other cases admitted to the hospital during the same period of time, 
which was but 0.2 per cent. He thinks the difference is startling and 
at once suggestive. The different theories advanced by diflFerent writers 
as to the cause of these accidents he thinks may or may not be true, but 
the fact remains: that there is some factor in the case different from other 
coeliotomy operations. Keep a patient in bed as long before an operation 
as possible, administer any and every treatment conceivable, pick the 
cases early or late, and the accident will occur in spite of all precautions, 
without the slightest warning, so that we are helpless to anticipate or 
prevent it. Baldy quotes Richardson who says that the serious hemorrhage 
in fibroids may have something to do with these accidents. Baldy him- 
self believes that bleeding is the most serious symptom which accompanies 
fibroids. 

Klein emphasizes the importance of hhod examinations in determining 
the question of operation in a given case of fibroids and also the prognosis. 
From his observations he believes that menorrhagia and metrorrhagia 
are not alone the cause of blood dyscrasias in fibroids. The dyscrasia 
occurs in those cases where hemorrhage is not a prominent symptom and 
for this reason he believes that fibroids exert an evil metabolic influence 
upon the blood and the heart. 

Alterations of the heart in fibroid tumor cases, says Winter, are observed 
in two forms : as valvular lesions, and as degeneration of the heart muscle. 
There are but two cases of valvular lesion recorded in the literature 
which were confined by autopsy : one of Dower's and the other of Gessner's. 
Gessner's case was the only one in a series of six which showed valvular 
disease and neither Strassmann in six nor Fleck in eleven found any pro- 
nounced disease of the valves. Alterations in the heart muscle 
have been found much more frequently. Thus Hofmeier, Gessner, 
Strassmann, Mahler, v. Meyer, Runge, Saenger, Kessler, and Fleck have 
together reported twenty-six autopsy cases, comprising brown ^trophy, 
fatty degeneration, and myofibrosis. Winter, analyzing these cases, 
excludes all those in which some other factor may have been active in 
the production of the heart lesion (necrosis of the tumor, prolonged 
operation, and the use of chloroform), and finds but five cases in which 
there is no other explanation for the cardiac disease but the myoma 

* The Mortality in Operations uponfFibroi'd Tumors of the Uterus. American Jour- 
nal of Obstetric8,|September, 1905, p. 371. 
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itself. To these he adds five cases of his own. Altogether the lesions 

are: 

Brown atrophy 4 

Fatty degeneration . 4 

Myofibrosis .......... 1 

Simple atrophy 1 

10 
In discussing the evidences of heart disease in myoma, Winter criticizes 
/he reports of Strassmann and Fleck, both of whom found 40 per cent, of 
cardiac lesions by clinical examination. Winter did not trust to himself 
in a series of two hundred and sixty-six patients, especially examined for 
cardiovascular lesions. He had the heart examined in all of these cases by 
specialists in internal medicine. Their results in th^ series are given as 
follows: 

1. The condition was entirely normal; clear tone, normal outlines 
163 times — 60 per cent. 

2. Murmurs (78) and impure tones (3) were observed 81 times — 30 
per cent. 

The significance of these murmurs were thus indicated by the specialist: 

Ansemia .......... 52 

Apparent ansemia ......... 16 

Arteriosclerosis .......... 6 

Neurasthenia .......... 2 

Adipositas cordis .......... 2 

' 3. Dilatation and hypertrophy (valvular disease and myocardial 
alterations excluded) 16 times — 6 per cent. 

4. Heart failure 3 times — 1 per cent. Primary mitral insufliciency once 
and mitral stenosis twice. 

5. Alterations in the myocardium were observed 3 times — 1 per cent. 
The difference in his own statistics (1 per cent.) and those of Freund 

(8 per cent.) in the percentage of valvular insufficiency, is explained, he 
thinks, by the great care he exercised in properly classifying his cases. 
The fact is that in his series there were at first thirteen cases of valvular 
insufficiency. By a careful examination and control of the cases after 
operation, however, only three were found to be absolute cases of valvu- 
lar disease; the others were evidently the result solely of anaemia. In 
relation to endocarditis, the author believes from a study of his own 
material that neither the anatomical nor the clinical examination speaks 
for a close connection between endocarditis and myoma. 

Alterations in the myocardium were noted in three of Winter's two hun- 
dred and sixty-six cases. All of these cases were examined several years 
after operation and the cardiac condition remained the same, thus 
sustaining the diagnosis. This percentage is so strikingly at variance 
with that given by Strassmann (40.8 per cent, in seventy-one cases) that 
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there is either a difference in their conception of what constitutes myo- 
cardial degeneration or else a difference in their interpretation of physical 
signs. As Winter's examinations were all conducted by an internalist 
he believes his figures are correct. 

In reference to the form of degeneration and the cause of it in the 
particular case, Winter concluded, from a study of the reliable data, that 
brown atrophy of the heart may be produced by large myomata which 
cause serious general effects. Fatty degeneration may be produced 
by continuous severe bleeding. The fact that fatty degeneration of the 
heart does not occur from the hemorrhage in carcinoma is easily under- 
stood; in cancer we are dealing mostly with a disease which runs a short 
course. 

In Winter's series of two hundred and sixty-six cases, he found fourteen 
(5 per cent.) of cardiac dilation. Among these he found that some could 
be accounted for by nephritis, arteriosclerosis, emphysema, etc., and by 
far the greater number occurred in cases where there had been serious 
hemorrhage and anaemia. It is well known that ansemia can produce 
dilatation. As a result of his observations Winter concludes that there 
is no evidence of any specific connection between heart disease and myoma. 

In order to estimate the effect of operation and thereby to draw 
conclusions relative to the cause of the cardiovascular changes in 
myoma, Winter has closely observed a number of his fibroid cases, in 
which there was a cardiac complication, for a period of six months to 
nine years following operation. The examination of the heart in each 
case was made by the same internalist who had made the original examina- 
tion, and without any knowledge of, or reference to, his previous diagnosis. 
These cases included three of valvular lesion, four of primary myocar- 
ditis, and nine of anaemic dilatation of the heart. As a result he finds: 

1. That valvular disease (endocarditis), in itself, is uninfluenced by the 
removal of a fibroid. 

2. That dilatation of the heart in connection with valvular disease, 
which may well be due to the anaemia present in a given case, may 
disappear after the general condition is improved and the anaemia is 
cured. 

3. That disturbances of compensation, in valvular disease, which are 
due to a dilatation or a degeneration of the heart muscle, in connection with 
the anaemia, may be relieved. Therefore, in anaemic myoma patients, 
having valvular heart disease, operation will be beneficial by prevent- 
ing secondary (anaemic) dilatation and degeneration. 

4. That primary myocarditis in myoma patients who are not anaemic 
will not be influenced by the removal of the myoma. With coincident 
anaemia one can presumably prevent fatty degeneration by operating. 
The same is true of brown atrophy. 



FIBROID TUMOR OF THE UTERUS 213 

5. Dilatation of the heart due to anaemia is surely relieved by curing 
the anaemia. 

6. The cause of heart lesions in myoma lies in the anaemia. There- 
fore, the myoma must be removed with the object of curing the 
anaemia. 

'(a) In valvular disease and primary myocarditis, as quickly as the 
hemorrhage is greater than customary. No internal or palliative measures 
will do in such cases. 

(6) In the absence of diseased valves and primary myocarditis, as 
soon as the symptoms of dilatation develop. 

With regard to the result of the immediate operative procedure itself, 
Winter reports seven operations in the presence of valvular heart disease. 
In two of the cases there was marked disturbance of compensation. 
The course of five cases, in which supravaginal amputation was done, 
was entirely afebrile. In five cases also there were no cardiac disturbances, 
although the pulse frequently was slightly increased, ranging about 100, 
a few times as high as 120. In three cases, because of rapid pulse and 
weakness of the heart's action (without any further disturbance of the 
circulation) preparatory treatment with digitalis was required. In one 
of these cases the pulse was better after the operation than before. 
In two cases an embolus was carried to the lung: once a dry pleurisy 
resulted; once an embolic pneumonia; both cases recovered. The author 
always paid great attention to the heart in these cases. If there was 
the slightest defect in compensation, preparatory treatment by means 
of rest, good nourishment, and digitadis was prescribed. The opera- 
tion should be performed as quickly as possible, preferably by way of 
the vagina. Ether is the best anaesthetic. 

The author also reports six operations for myoma associated with 
well-marked myocardial alterations. In all of these but one, there was 
an increased frequency of the pulse, 20 to 30 beats, after operation, and 
this persisted much longer than when the heart is healthy. Serious 
disturbance of compensation, however, did not appear. Of fifteen 
operations for myoma, associated with anaemic dilatation of the heart; 
m five there was not the slightest abnormsdity of the cardiac activity; 
in four the frequency of the pulse was greater and remained so for a 
longer time than usual after operation; in one case there was a throm- 
bosis of the saphenous vein; in one there was a light infection; in one an 
embolic pneumonia; and in two of the cases fatal peritonitis 
occurred. 

Frona this experience the author would say that with great care and 
precaution, myoma operations can be safely carried out, so long as no 
permanent disturbances of compensation (marked oedema, ascites, cya- 
nosis, and dyspnoea) are recognizable. 
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Boldt* reports thirty-seven instances of circulatory disturbance in 
seventy-nine cases of fibroid tumor of the uterus. He divides them into 
several classes: 

Class I. Five patients had dyspnoea on exertion, also a small rapid 
pulse with arhythmia. There was moderate hypertrophy of the right 
ventricle. The urine showed albumin and casts on one occasion. 

Class II. One patient with orthopnoea and irregular and inter- 
mittent pulse, increase of dulness over the entire cardiac area; hepatic 
dulness slightly increased; albumin and casts in the urine. 

Class III. One patient had an arhythmic, hard pulse, with occasional 
attacks of angina pectoris. In the urine there was a trace of albumin and 
there were some granular and hyaline casts. 

Class IV. Nine patients had a rapid pulse, from 100 to 128 beats per 
minute, which on sudden exertion increased from 10 to 20 beats; the 
pulse vas small and easily compressible. All the patients were easily 
fatigued on exertion. The urine was normal. 

Class V. Twenty-one patients complained of no symptoms referable 
to the heart, but the pulse was small, of low tension, occasionally irregu- 
lar, from 86 to 110 beats per minute. Pain on pressure over the second 
sterno-intercostal space was noted five times, associated with pain on 
pressure over the apex four times. Pain on pressure over the apex with 
the point of the finger alone was observed nine times. There was a trace 
of albumin in the urine in three instances associated with occasional 
granular and hyaline casts in two. There was no appreciable change in 
the heart area in any of these cases. 

In this series, Boldt operated upon thirty-four of the thirty-seven cases. 
Four deaths occurred from heart failure; one had angina pectoris and 
died suddenly at the completion of the operation. One, who had a chronic 
nephritis died on the sixth day with symptoms of cardiac failure which 
had appeared on the fifth day. The other three died on the first, second, 
and fifth postoperative days. The blood in all of hese patients had been 
more or less altered from the normal standard. In one instance the hsema- 
globin was reduced to 25 per cent. In four of the cases there was throm- 
bosis of the veins of the lower extremity. All occured in women whose 
haemaglobin was below 40 per cent. Boldt agrees with Winter that the 
only proper and scientific method of getting at the exact relation between 
myoma uteri and the heart and the other internal organs is to have 
competent diagnosticians in internal medicine make a careful examina- 
tion of each patient and to have the same examination made from time 
to time subsequent to the operation. 

The direct influence of myoma upon the heart has been exagger- 

' Uterine Myofibromata and Visceral Degeneration. New York Medical Journal 
and Philadelphia Medical Journal, October 28, 1905, vol. Ixxxii., No. 18, p. 887. 
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ated. There is scarcely any reasonable doubt that ansemia is the under- 
lying immediate cause of the cardiac chainges. It will be seen from the 
admirable work of Winter that primary endocardial or myocardial disease 
is extremely infrequent in fibroid tumor; These diseases almost never 
occur as the result of fibroid tumors unless anaemia is present. Moreover, 
Winter finds by his careful study that the circulatory disturbance produced 
by a fibroid is relieved by the removal of the fibroid. Winter has 
quite conclusively shown that ansemtc disorders of the heart have been 
spoken of improperly as myocardial disease, and that the clinical diag- 
nosis of myocarditis or of endocarditis in view of this fact should be 
undertaken only by a specialist in internal medicine. 

Baldy's paper has very strikingly estimated the danger of pulmonary 
embolism. It is significant that this author, although he does not enter 
into a discussion of the reason for the cardiac changes in myoma, places the 
hemorrhage as the most important symptom, and operates as soon as this 
occurs. 

Myomaphobia and Nervous Symptoms of Fibroid Tumor. 
Although the old idea that disease of the genitalia is the most import- 
ant cause of a general neurosis (hysteria, neurasthenia) is no longer 
entertained, it would not be generally affirmed that there is absolutely 
no connection between the two. Either the genital disorder is super- 
imposed upon a condition brought about by heredity, exhausting diseases, 
or continuous nervous irritation, or much more rarely, the genital disease 
of itself by its unfavorable influence, prepares the body and the mind 
for a nervous affection. Winter has endeavored by an analysis of one 
hundred and fifty-eight of his cases to see what relation the uterus bears 
to nervous diseases. An examination of this series showed that there were: 

Per cent. 
Fully normal in every way . 99 or 63 

Alterations to the central and peripheral nervous system of 

different forms and grades . . . . 59 or 37 

The author has separated the latter into several groups: 

1. Those of mild degree which have no connection with the myoma 

and are with certainty attributable to other causes .19 

2. Those of mild degree which are certainly connected with the 

myoma .......... 33 

3. The severe, general neuroses (without involvement of the psyche, 

for which no particular etiology is recognizable ... 5 

4. The psychoses ......... 2 

The first group (19) comprises mild hysteria or neurasthenia, which 
is attributed by the patient to other causes, e. g., husband's death, puer- 
peral fever, household cares, etc. 

The second group (33) comprises those neuroses for which no plausible 
reason can be given by the patient, nor found by the physician. The 
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symptoms here may be described as generally neurasthenic. The patient 
will say she b "very nervous/' "easily excited," "very timid," "inclined 
to weep;" they complain of insomnia, loss of memory, tremors, feeling 
of anxiety, etc. The objective examination of the nervous system in these 
cases is negative except for slight alterations in the tendon reflexes. The 
cases of this group seem to have some sort of connection with the myoma. 
Common to almost all of these cases a severe anaemia was found. In 
twenty-seven instances there was severe hemorrhage; in ten women 
the h^emaglobin fell below 50 per cent. In this group Winter finds that 
the disturbance of function of the central nervous system, brought about 
by defective metabolisnj incident to the anaemia, is responsible for the 
symptoms; the myomata in themselves, however, produce no nervous 
affections. In the group comprising the several forms of hysteria and 
the neuroses, no direct connection between the myoma and the nervous 
disease was discovered. Nervous conditions therefore would only indi- 
cate an operation for myoma, in so far as they depend upon the anaemia 
produced by excessive hemorrhage. 

The group of psychoses was analyzed and the following deductions 
were made: 

1. Slight alterations of the nervous equilibrium (as in group 2) may 
be caused by myomata through serious somatic disturbances, e. g,, 
hemorrhage. 

2. Psychoses may be absolutely independent of the myomata. 

3. Psychoses may be cured occasionally by myoma operations, when 
they exist as a consequence of a severe dbturbance of the general health. 

4. Psychoses alone can scarcely be an indication for operation; for 
whenever they exist as the result of a myoma, there are also somatic 
changes which a priori indicate operative interference. At the present 
time Winter would hold that a psychosis is not a justifiable indication 
for operation, when the myoma plays a role in the erroneous mental 
conception. The myoma in such a case is not the cause of the psychosis, 
but merely a temporary fixed point of the erroneous idea. An hysterical 
or a physically diseased woman should never be informed of the existence 
of a myoma unless it is necessary to lemove it. 

As a result of these observations Winter would conclude: 1. That 
functional disturbances in the central nervous system, so far as they are 
produced by the weakening influence of the myoma, may be relieved by 
operative treatment and occasionally may constitute the indication for 
operative interference. 

2. That psychoses and general neuroses (hysteria) are not customarily 
explained by the presence of myoma and cannot be cured by its removal. 

Treatment of Fibromyoma. At the present time, scarcely any active 
treatment of fibroid tumor, save the operative, is in vogue. Never- 
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theless cases continually occur where for some reason or other operation 
is either refused or the condition of the patient makes it unadvisable. 
For this reason the paper of Englemann/ of Bad Kreuznach, may be 
reviewed with profit. This physician has had an experience which com- 
prises about 1400 cases of myoma. He believes that by far the largest 
proportion of myoma as they occur in women never give rise to symp- 
toms. He calls attention to the fact that the degenerations and compli- 
cations of myoma, as reported by various observers, occur in the worst 
sort of cases, viz., those that fall into the hands of the operating gynecolo- 
gist. He recommends and has used with great success, systematic tam- 
ponade of the vagina and rest in bed at the menstrual periods, in order 
to diminish the amount of hemorrhage. The tampon is renewed daily 
or oftener, and each time the vagina is douched thoroughly with sterile 
water as hot as the patient can bear. The diet should be nutritious but 
easily digested. The author also employs galvanism, injections of ergot, 
massage, and salt baths. He does not claim that these agents cause a 
myoma to disappear. He believes, however, that carried out in connection 
with general measures, they may prevent a tumor from increasing in 
size or even, in some cases, produce a slight atrophy. Ergot is given in 
the form of a subcutaneous injection. According to Winter the use of 
ergot is only productive of results in purely interstitial tumors, less than 
the size of a child's head. 

Curettage of the uterus should only be undertaken when submucous 
growths can be positively excluded, otherwise injury of the capsule may 
result in a necrosis of the tumor. It is most efficacious in cases 9f subserous 
and small interstitial growths. Because the result of curettage is always 
doubtful it should never be depended upon in the presence of serious 
anaemia. 

Deaver* reports two hundred and fifty operations for fibroid tumor of 
the uterus. He thinks the safe attitude toward fibroid tumor lies be- 
tween the two extremes — those of ultraconservatism and ultraradicalism. 
While he recognizes the fact that malignant degeneration or association 
does occasionally occur in a myomatous growth of the uterus, and that 
pyosalpinx, ovarian cyst, and peritoneal adhesions are found in no 
insignificant proportion of patients, yet, he says, there are many women 
in whom fibroids of even considerable size are provocative of no especial 
discomfort, and in whom death finally occurs from some intercurrent 
and entirely independent disease. 
In his judgment fibroids of the uterus do not require removal unless 

* Beobachtungen und Erfahrungen iiber Myome der Grebarmutter. Arch i v. f. 
Gynak., Bd. Ixxvi., Heft 1, S. 133. 

' Hysterectomy for Fibroids of the Uterus with a Report of Two Hundred and 
Fifty Operations. American Medicine, April 15, 1905, vol. ix.. No. 15, p. 601 . 



218 



GYNECOLOGY 



they are productive of symptoms, but when they do become symptom- 
producing they should be removed promptly before the patient has been 
weakened by toxaemia, hemorrhage, or sepsis. Deaver usually performs 
supravaginal hysteromyomectomy. This he believes to be easier of 
execution in the majority of cases; it has a lower rate of mortality, and 
there is less risk of injuring the ureters. The possibility of malignant 
changes in the cervix following operation he does not consider. Pan- 
hysterectomy is to be employed only when intraligamentary growths, 
whether uterine or ovarian, render the performance of supravaginal 
amputation diflGcult or dangerous. Myomectomy is applicable only to 
younger women, in whom the tumors are few in number and subper- 
itoneal in character. From his experience, Deaver believes it very 
important that the ovaries, or a part of one ovary, should be preserved 
in every woman who has not reached the age of the menopause, unless 
they are distinctly and indisputably diseased, or unless their retention 
would needlessly prolong and complicate the operation. In Deaver's 
last one hundred and five supravaginal hysterectomies the mortality has 
l)een but 2.85 per cent. In his last forty-eight operations, there 
have been no deaths. In the series he reports of two hundred and fifty 
cases he has had the following mortality percentage. 





CaaeB. 


Percent. 


Supravaginal hysterectomy 


. 219 


9.13 


Abdominal myomectomy 


11 


0.00 


Panhysterectomy 


14 


7.14 


Vaginal hysterectomy . 


3 


0.00 


Vaginal myomectomy . 


2 


0.00 


Vaginal myomectomy (Downes) 


1 


0.00 



Baldy does not make much of the degenerations of a fibroid tumor. 
He thinks that with two exceptions, necrosis and malignant degeneration, 
they neither imply symptoms nor danger. He thinks any estimate of 
the number of deaths from degeneration is pure guesswork. Nevertheless, 
Baldy arrives at the same conclusion as Noble, who was the pioneer in 
the active investigation of the degenerations of fibroid tumors, that 
fibroid tumors should be operated upon when first seen and early. Web- 
ster believes that as a rule all large or growing tumors or small ones, 
which cause troublesome or serious symptoms, should be treated surgi- 
cally. He reports: 

Vaginal hystrcrectomies ........ 36 

Abdominal panhysterectomies 46 

Supravaginal hysterectomies ... ... 48 

Abdominal myomectomies ....... 45 

— 175 

with five deaths, a mortality percentage of 2.8 per cent. (In estimating 
this percentage he has not included three vaginal myomectomies, two 
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salpingo-oophorectomies, three vaginal ligations of the uterine arteries, 
and twenty-seven removal of submucous polypoidal growths.) 

Winter discusses very fully in his paper the indications for operation. 
I have already reported what he says in this connection with reference 
to heart disease and the neuroses. In regard to hemorrhage alone, without 
cardiac involvement, he says that in menopausal cases conservatism is 
unjustifiable, unless malignant and other forms of degeneration can be 
excluded. In pure menorrhagia, the degree of ansemia will figure largely 
in the indications for operation. Serious ansemia in the presence of small 
tumors signify a submucous development and these call for operation. 
Anaemia with hsemaglobin above 30 per cent, entails no especial danger 
from an operation when the necessary precautions are observed. 

With respect to vesical symptoms in myoma, Winter concludes that 
the mere presence of these are not alone sufficient to indicate extirpation 
of the growth. In every case they should be carefully investigated. 
When the myoma appears to be directly or indirectly responsible for them 
and when they are of serious clinical significance, they may be cor- 
rectly taken as the basis for a removal of the growth. Finally, asks 
Winter, shall a myoma be exposed to operation when it is not giving 
rise to symptoms? This question in a general way can at once be 
answered in the negative except for three sorts of tumors, viz. : 

1. The pedunculated subserous myoma. 

2. The excessively large myoma. 

3. The rapidly growing myoma. 

A pedunculated subserous tumor with a narrow pedicle subject to spe- 
cial complications, which result from an interference with its blood supply. 

In thirty-one subserous myomata with maximum attachment to the 
uterus of 4 cm. the author found : 

Times. Per cent. 

Sarcomatous degeneration ...... 2 6 

Torsion of the pedicle 4 12 

Parasitic attachment ....... 2 6 

Softening 4 12 

Calcareous infiltration 2 6 

Necrosis ......... 2 6 

In but half of these cases was there neither clinically nor histologically 
any complication. This half were, as a rule, about the size of a child's 
head, while 50 per cent, of the complicated cases were of a larger size. 
From tins the author would say that even though they produce no symp- 
toms, pedunculated, subserous tumors with a pedicle 4 cm. and under 
in diameter should be exposed to operation; at least after they have 
exceeded the size of a child's head. This advice takes cognizance of 
the fact that operation in such cases is practically devoid of danger, 
v«rhen the operation is performed before complications arise. 
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Tumors as large as a man's head and over are called giant tumors. 
It is not unlikely that these tumors from their size alone and from the 
amount of blood which they require for their nourishment, seriously 
impair the general health. 

Times. 
In 26 such cases Winter found more or less oedema of the lower 

extremities .......... 5 

Dyspnoea, for which no other cause could be found ... 5 
Emaciation, anorexia (without hemorrhage or other explanatory 

symptom) .......... 4 

Albuminuria .......... 2 

Affections of the heart 9 

He is not in a position, he says, from clinical examination alone to 
establish definitely the dependence of these complications upon the tumor 
alone. Of seventeen such giant tumors examined histologically: 

There was no degeneration in . .3 

Total necrosis had occurred in 1 

Sarcomatous degeneration in ....... 2 

Total suppuration in ........ 1 

Softening of different degrees in 10 

From these facts the author does not feel that he is justified ia 
formulating the principle that every large myoma requires operation. 
However, he says, just as soon as disturbances in the general condition 
arise (dyspnoea, emaciation, oedema, albuminuria) operation should be 
performed at once, irrespective of the usual myoma symptoms. The 
remaining class of cases is that of the rapidly growing myoma. The 
grounds for supposing that every such tumor requires operation, is based 
upon the assumption either that it would in a measurable time become so 
large as to cause serious symptoms, or that the rapid enlargement repre- 
sents forms of degeneration which have a serious significance. There is 
some difficulty in saying in many cases whether a tumor grows abnormally 
fast or not; there is no scale of regular growth, and each tumor varies 
considerably according to its blood supply and its tendency to prepon- 
derate in fibrous or in muscular elements. In twenty-two cases of this 
sort the author found : 

Times. 

Normal structure of fibroma ....... 8 

Pregnancy (intrauterine) ....... 2 

Total suppuration . .i ...... 1 

Circumscribed embolic necrosis ...... 1 

Early sareoma ......... 1 

. Softening (hyaline) in different stages 9 

In only three of the latter was there so much degeneration found that 
it could actually be considered of any import. Therefore, as the operation 
can be adopted later if necessary, the author thinks that it is not justi- 
fiable to remove a myoma because of its rapid growth alone; careful 
attention to the case in such instances is imperative. In five rapidly 
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growing cases at the time of the menopause, however, Winter found 
advanced degeneration. He would make a distinct difference, therefore, 
in the indication for operation according to the time at which rapid 
increase in size occurs. The indication for operative interference, 
because of rapid growth, applies principally to patients at the meno- 
pausal period of life. 

There are so many exceptions to Winter's general rule, i. e., to not 
operate upon a myoma unless it is producing certain symptoms, that the 
question arises would it not be safer to follow the ideas of Noble, and 
operate on every case as soon as it comes under observation? We can 
arrive at some opinion by comparing the dangers of the operation with 
the dangers inherent to the tumor itself. The mortality of myoma 
operations in general should not be above 5 per cent, at the present time 
in the hands of experienced men. Thus Deaver's percentage of deaths 
for two hundred and fifty cases reaches 8.4 per cent.; but for his last 
one hundred and five cases and in Webster's one hundred and seventy-five 
cases it is only 2.85 per cent. I agree thoroughly with Baldy that 
"no living man" can estimate how many women will die from fibroid 
tumors if they are not removed. The statistics of Noble certainly point 
to death in 5.2 per cent, of the cases. Thus in Noble's series he found : 

Per cent. 
Carcinoma of corpus uteii ....... 2.4 

Epithelioma of cervix uteri 1.0 

Sarcoma . .1.8 

Wide spread necrosis of the tumor with liquefaction and cyst formation 
from any cause whatsoever would also predispose to a fatal termination. 
However, hyaline degeneration, calcareous infiltration, and most of the 
other varieties of change will not of necessity prove to be a serious com, 
plication. Furthermore, such complications as chronic oophoritis, 
appendicitis, prolapse of the uterus, dermoid cyst of the ovary, retro- 
version, etc., (mentioned by Noble, Webster, and others) either are 
entirely independent of fibroids or entirely harmless unless they prodtice 
symptoms. If they are independent of fibroids they cannot be truthfully 
construed as having any significance in the treatment of fibroids, and 
if they are serious enough to deserve consideration they will occasion 
symptoms and this will lead to operation. 

At first sight the mortality from operation, which in good hands will 
not average more than 3 per cent., would seem to indicate operation in 
view of the fact that 5.2 per cent, of the cases of fibroids (as given by 
Noble) are complicated by malignancy. Several things, however, must 
be considered before jumping to this conclusion. Were the series of 
cases reported by Noble and other authors consecutive, and did the 
series include every case operated upon whether it was of pathological 
interest or not ? For example, if one were to compute the frequency of 
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degenerations and malignant complications in fibroid tumors from cases 
sent to the laboratory alone the results might be very misleading. Veiy 
often, unless every specimen is routinely examined, only the grossly 
diseased or the degenerated specimens will find their way to the pathologist. 
It is clearly evident, therefore, that statistics in this respect are only 
reliable when every case operated upon within a given time and consec- 
utively is included. In my own cases of fibroid tumor at the University 
Hospital alone, which number one hundred and fourteen, and everyone of 
which has been thoroughly examined, there has been a lower percentage 
of really serious complications than those given by others. It is b^^ing 
the question to indued appendicitis, pregnancy, prolapsus of the uterus, 
retroposition, dermoid cysts, etc., as complications of fibroid tumor. 

In my one hundred and fourteen cases there was but 2.6 per cent, of 
malignancy. As regards adnexal diseases in but 9.6 percent, was there 
any condition which would have been of serious moment in the dura^ 
tion of the patient's life. There was gross degeneration of the tumor in 
eleven cases. Certainly degeneration which is only recognized micro- 
scopically and consists of hyaline areas is of little importance. I believe 
that in almost every myoma if serial sections were made, in some part 
hyaline changes would be found. As a result I must conclude that 
the importance of the degenerations and complications has been over- 
estimated; that the cardiovascular system is affected directly in propor- 
tion to the extent of anaemia present; that myomata which are of 
moderate size and rate of growth may be let alone if they produce no 
symptoms; that serious hemorrhage, anaemia, pressure effects, rapid 
growth, and huge size call for immediate operative interference. 

Uncomplicated Varicose Veins of the Female Pelvis. — ^Miller and 
Kanavel^ undertook a study of varicose veins of the broad ligament in 
order to discuss the following propositions: 

1. Are there cases of this disease, uncomplicated by any appreciable 
pathological condition, which give rise to a distinct syndrome demanding 
interference? 

2. Can uncomplicated varicose veins of the broad ligament produce 
symptoms that may be attributed erroneously to other conditions and 
hence lead us to operate under a mistaken diagnosis? 

3. The possibility of rupture and severe hemorrhage. 

4. When varicose veins of the broad ligament are associated with other 
gross pelvic lesions, what relation do they bear to the symptoms and 
treatment of the condition? 

5. Have the reported cases borne out the surgical assumption of Dudley, 
that this condition is analogous to varicocele in the male? 

* American Journal of Obstetrics, April, 1905, vol. li., No. 4, p. 480. 
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Varicose veins of the broad ligament are usually passed over with 
the assumption that they are secondary, and that upon correction of 
the causative lesion they will disappear. Again they may be overlooked 
because they do not manifest themselves with the patient prone or in 
the Trendelenburg position. Thus many cases are probably accidentally 
and unwittingly cured by the ablation of the veins which results from 
the removal of the tube and ovary for other diseases. Hence it is that it 
is not regarded as a particular source of suffering. In considering the 
subject along the lines mentioned, only those cases should be studied in 
which there is no gross lesion of the pelvic organs which could be the 
direct cause. Such instances are known as primary varicocele; the ones 
complicating gross pelvic lesions are secondary. 

The anatomical peculiarities of the left ovarian vein correspond to 
the left spermatic vein in the male. It enters the renal vein at a right 
angle. The pressure of the 3igmoid flexure, when loaded with feces, 
may act as a predisposing factor of varicose veins. A prolapse of the 
left kidney with thickening of the veins is said to act in the same way; 
This is unlikely, for were it the case, varicosities would frequently be 
observed upon the right side in view of the comparative frequency of 
ptosis of the right kidney. The periodic monthly engorgement of the 
uterus and the adnexa, and the distention of the veins during pregnancy, 
are predisposing factors. In the fourteen primary cases which the 
authors found, there were thirty-three labors and twelve abortions, an 
average of two and a half labors and one abortion in each case. In 
several cases, it is definitely stated that the symptoms dated from child- 
birth; they almost always followed the last childbirth one to five years; 
there were but two cases in nullipara. Infection of the uterus after 
childbirth, abortion, and subinvolution, will help to produce a persistent 
engoi^ement of the ovarian veins. The large vascular sinuses at the sides 
of the uterus are favorable atria for infection which easily extends to the 
ovarian vein, producing a phlebitis and a secondary dilatation, as ob- 
served in the femoral vein; or again, contraction of the connective tissue 
in the pelvis following cellulitis may offer an effective barrier to the free 
return of the blood in the ovarian veins. Infection occurs most com- 
monly in the left side. One cannot say whether the preponderance of 
left-sided varicocele depends upon anatomical relations or upon infection 
which show a predilection for this side. It is to be noted that in twelve 
cases of primary varicocele, six occurred upon the left side alone; in six 
it was bilateral; in no case did it affect the right side alone. Diseases 
producing general passive congestion, such as organic heart disease, 
are possible causes. 

The condition of varicocele is described by Kelly as follows: **The 
ovarian veins were found enormously dilated, appearing as large, blue, 
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tortuous, distended vessels, extending from the uterine extremity of 
the tube outward under the hilum of the ovary to the infundibulopelvic 
ligaments." The varicocele may be associated with varicose veins else- 
where. Thus Cruveilhier reports an autopsy where the round ligament 
veins were markedly dilated. In Kanabel's case there were varicose 
veins of the vulva and hemorrhoids. Both of Malin's cases had vari- 
cosities of the veins of the legs and the thighs, and hemorrhoids. Zinke 
and Brandt have found phleboliths. The circulation of the ovary is 
affected and undergoes cystic changes; in seven of the fourteen cases 
one or both ovaries were the seat of small cysts. Cases have been re- 
ported of the rupture of varicose veins in the broad ligament. Many 
cases are reported without positive proof. There are but four cases, in 
which the diagnosis is fairly positive. In only one, that of Le Cere, is 
there an authentic instance of a rupture of varicose veins, uncomplicated 
by any other conditions. The symptoms of varicocele of the broad 
ligament include: 

1. Disturbance of menstruation which is apt to be prolonged, very 
profuse, and frequent. In a case of Pozzi the hemorrhage was severe 
enough to lead to the diagnosis of fibroid. 

2. Sense of fulness, weight, and tension in pelvis, present or increased 
on standing, walking or exertion, and relieved by the reclining position 
This symptom was so distressing in Case I. of Dudley's that the patient 
could sit up but three hours daily, and Case II. was confined to bed for 
twelve weeks. Lumbar pain is mentioned in two cases; leucorrhoea in 
four. There are probably many cases in which symptoms are not present, 
just as in the male. Some of the cases reported were found at operation 
performed for other lesions. In some the previous history is not detailed. 
Dudley was the first to diagnose this condition previous to operation; 
he palpated the veins, per rectum, with the patient in a standing posi- 
tion. In one of his cases ''rectal examination showed a mass of veins 
palpable on the left side; palpable also through the vagina but not as 
veins, only as a mass." In another case "the broad ligaments felt boggy, 
thickened, and tender." The same bogginess has been noted by others, 
but its significance has not been appreciated and wrong diagnoses have 
been made. A subinvoluted uterus is usually present; the cervix 
being noted as enlarged in four cases and the uterus in three. Hemor- 
rhoids, varicose veins of the vulva, and a deep bluish tint of the mucous 
membrane of the vagina, are sometimes noted. The patient is usu- 
ally multiparous. The symptoms of rupture do not differ from those 
of ruptured ectopic pregnancy. The indication for treatment is identi- 
cal. The surgical treatment consists in ligating the veins in two places; 
at the uterine horn and at the outermost part of the broad ligament, 
opposite but not beyond the ovary, lest its circulation be impaired. 
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Excision or at least division of the veins between the two ligaments 
should be practised. Care should be taken in tying the veins, as they 
are very friable, lest the ligature should cut through, giving rise to 
embarrassing hemorrhage as in the case of Michel and Bichet. 

The disease is clinically curable. The results of operation are best 
demonstrable in the cases of uncomplicated varicose veins in which 
nothing is done beyond a simple ablation of the veins. There are four 
such cases and in each a cure is reported. 

Treatment of Oomplete Tear of the Sphinetar Ani.-— Kelly^ has treated 
twelve cases of complete tear, of the sphincter ani, upon a new plan. 
It consists of almost complete withdrawal of food for ten days to 
two weeks following operation. The bowels are not moved for a period 
of ten days or two weeks. In the cases reported, the method of repair 
usually included the formation of an apron of tissue from the vagina, in 
order to avoid passing sutures from the bowel. The most suitable diet is 
^g-albumen alone. In some of the earlier cases the diet was occasionally 
varied with a half-ounce of beef-juice or chicken-broth, or two ounces of 
peptonoids, but it soon became evident that the patients did best and that 
there was less difficulty with the bowels, on albumen alone. 

The total amount of albumen taken by a patient during a period of 
ten days is one quart and thirteen ounces. The amounts average as fol- 
lows : first day, nothing; second day, 12 drachms; third day, 24 drachms ; 
fourth day, 36, drachms; fifth day, 48 drachms; and from the fifth day to 
the tenth day, 48 drachms or 6 ounces daily, making a total of 45 ounces 
or one quart and thirteen ounces in ten days. 

The bowels are moved at the end of ten eays by giving a half ounce of 
licorice powder, followed in some cases by an oil enema, and perhaps 
by a half ounce of salts. The most important factor in securing the first 
evacuation is to have the patient, lying on the side in Sims' position, so 
as to obviate straining. The evacuation is received in a kidney-shaped 
or a triangular basin, or in cotton. As soon as the bowels have moved 
broth, beef-juice, and wine-jelly are given for twenty-four hours, then a 
soft-boiled egg and creamed sweet-breads; after this, bread, toast, and 
soup. 

Kelly keeps the patient in bed for eighteen days. This plan of treatment 
requires moral courage, as the patient begs and even cries for food. All 
of Kelly's cases were difficult ones. 

He suggests that surgeons give closer attention to this plan of a re- 
stricted diet, limited to Nature's most highly concentrated nutriment — 
egg-albumen — which leaves almost no ash in the bowel. It may prove of 
value, he thinks, in the various forms of indigestion met with in surgical 

* Starvation and Locking the Bowels for from Ten Days to Two Weeks. Surgery 
Gynecology and Obstetrics, February, 1906, vol. ii.. No. 2. 
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work; it will surely be of value in all plastic operations on the intestinal 
tract. He has recently used it with great benefit in reducing the flesh of a 
very stout woman who had an umbilical hernia. It may prove of value 
in treating hysterical patients, as an adjuvant to those other forms of 
treatment which we use, in our efforts to aid the patient to strike a new 
balance with her nervous system. One thing is sure, nutrition must be pro- 
foundly affected, and when Nature's cry for more food is answered, mas- 
sage, cold douches, or sponges, followed by active exercise, may succeed 
in diverting nutrition into old, unused channels, and so build up the 
nervous system. 

GtonoxrhoBa. Little has been written that is new concerning the path- 
ology of gonorrhoea, during the past year, at least so far as it appears in 
the adult. Holt* has published a most instructive paper on the disease 
as it affects young children. 

GoNococcus Vulvovaginitis in Children. 1. Gonococcus vagin- 
itis, he says, is a very frequent disease and one constantly to be reckoned 
with in institutions for children. It is also very frequent in dispensary 
and tenement practice, and not uncommon in the higher class of private 
practice. In eleven years at the Babies' Hospital, New York City, 
there have been two hundred and seventy-three cases. In three other 
institutions, among two hundred and thirty-three children examined, 
the gonococcus was found in twenty; in forty-three others there was a 
vaginal purulent discharge. A considerable number of the latter if 
repeatedly examined would eventually show the gonococcus. 

2. In its milder form and in sporadic cases, it is extremely annoying 
because it is so intractable; in its severe form it may be dangerous to 
life, by producing an acute gonococcus pyaemia or an infection of the 
serous membranes; in its epidemic form it is a veritable scourge. 

Four of Holt's cases developed gonococcal arthritis. There were no 
instances of endocarditis, pericarditis, peritonitis, or proctitis. In well- 
marked cases of gonococcus vaginitis in young children, the symptoms 
are fairly easy of recognition. The discharge is moderately abundant, 
of a yellow or a greenish-yellow color, and occasionally tinged with blood. 
In the milder cases, the discharge may be so slight as to escape observa- 
tion except by close inspection. In such cases if careful attention to 
cleanliness is practised the disease may remain unnoticed for a long 
time. The detection of the disease is facilitated by placing between 
the labia a fold of gauze upon which the yellow discharge can be 
readily seen. Constitutional symptoms are very few and insignificant. 
Even in severe forms the temperature seldom goes above lOl*'. One of its 

* Gonococcus Infections in Children with Especial Reference to their Prevalence 
in Institutions and means of Prevention. New York Medical Journal and Philadel- 
phia Medical Journal, March, 1905, vol. Ixxxi., No. 11 and 12, p. 521 and 588. 
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most troublesome features is its intractability; frequently eases of but 
moderate severity would continue for six or eight weeks, in spite of con- 
stant local treatment. One of the greatest difficulties is the use of proper 
local measures in these very young patients. 

The infectious nature of the disease may be shown by the fact that 
three cases in the year 1901, which were sent to a summer cottage from 
the Babies' Hospital, caused an epidemic which spread, in spite of pre- 
cautions, to twenty-two other children. Similar epidemics occurred 
in the years 1902 and 1903, after the occupation of new hospital wards 
and in spite of every precaution. 

As to the means of dissemination. Holt says that in children under 
three years of age direct contact, sexual or through the hands, plays no 
part. The most obvious way was through the medium of napkins. 
In the Babies' Hospital it had been their custom to soak the napkins 
in the disinfectant, boil them in suds and put them through a steam steril- 
izer. Thermometers, nipples, and bottles were kept separate with the 
greatest care. Sponges were abolished and absorbent cotton used for 
bathing purposes was immediately destroyed. Bathing in tubs was inter- 
dicted, yet the infection spread and there was only one explanation: the 
nurses carried the infection. 

The highly contagious character of gonococcus vaginitis makes it 
imperative that children suffering from it should not remain in the same 
wards or dormitories with other children. A similar danger, though less 
in degree, exists with gonococcal ophthalmia and acute gonococcal 
arthritis or pyaemia. 

It is practically impossible to prevent the spread of the disease if 
infected children remain in the wards with others. They must either 
be excluded from the hospital or, if admitted, immediately quarantined. 
In the light of his experience. Holt says two things are essential: 
First, cases of gonococcus vaginitis must, so far as possible, be excluded; 
second, if admitted by accident or otherwise they must be quarantined. 
In excluding cases, but one thing can be depended upon, and that is the 
microscopic examination of smears from the vaginal secretion before 
the child is received. Holt has had this rule followed for nearly a year 
in the Babies' Hospital, and it has practically ended their difficulties. 
Certain cases, he says, can no doubt be recognized without a microscopic 
examination, but there are many others in which this is impossible. 
Mothers or others desiring the admission of children frequently bathe 
them carefully before applying, especially if they have been refused 
admission elsewhere because of the discharge. Again, the milder forms 
cannot be detected by a gross examination. Not only cases with much 
pus and the gonococcus must be regarded as dangerous, but also those 
with little pus and the gonococcus; and as very suspicious and requiring 
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the closest kind of attention, cases with a moderate number of pus cells, 
even though no specific organism is found. 

When children are isolated the quarantine must extend to their nurses 
and attendants. Not only the day nurses, but also the pight nurses 
should be kept from other children. On no account should the napkins, 
underclothing, or sheets from infected children go into the general 
laundry of the institution. The duration of the quarantine is difficult to 
fix accurately. It is not enough to contmue it until all inflammation 
has subsided and a single negative examination for the specific organ- 
ism has been made; such children must be watched for two or three 
weeks more or even longer. 

Napkins should be worn by all children who have gonocoocus vagi- 
nitis, no matter of what age, in order to prevent infection of the hands 
and thus a transference of the organism to the eyes or other parts. For 
bathing purposes, wash-cloths, sponges, etc., should be abolished and 
only absorbent cotton, gauze, or muslin used; the pieces of the latter 
after using must be immediately destroyed. No tub-baths are permis- 
sible. Each child should have its own towels and napkins, and these 
should be thoroughly disinfected after using. The most scrupulous pre- 
cautions should be taken with reference to the nurses' hands; not only on 
account of the danger to herself, but also lest she may spread the 
disease in cleansing the mouth, or in handling the nipples of the feed- 
ing bottles. It is hardly necessary to state that the system of feeding 
should be such that there is no possibility of the same nipple being used 
by different children. After an outbreak in a ward, a general fumigation 
should be carried out just as extensively as after diphtheria or scarlet fever. 

Identification of the Gonococcus. McMonagle^ raises the ques- 
tion, with regard to vulvovaginitis in children, whether the diplococcus 
observed can be differentiated from the gonococcus of adults. Robinson 
in examining the discharges in fifty-four children under five years of 
age, found the gonococcus in 67 per cent.; but it seems difficult to believe 
that the percentage should be so high. The vulvovaginitis of children 
is a difficult subject of investigation, but probably gonorrhoeal and non- 
gonorrhoeal occur, and as McMonagle points out, other diplococci simu- 
late the gonococcus, such organisms liquefy gelatin, while the gonococ- 
cus does not grow on gelatin nor will it liquefy blood serum. The cul- 
tivation test of the gonococcus is of great value in diagnosis and should 
be applied if possible. As regards the gonococcus itself, it is a diplococcus 
with a refractile envelope, generating by fission; it varies much in size, 
but neither form nor size are reliable guides in its recognition, as ill- 
developed gonococci may sometimes be found. Grenerally gonococci 

* Some Remarks on Gonorrhoea in Women, California State Journal of Medicine, 
San-Francisco, March, -1905, vol. iii., No. 3, p. 81. 
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are found lying free, either as colonies or as separate and distinct diplo- 
cocci, but never forming chains. They may surround the pus cells or 
lie upon its surface, but the greater number are actually contained in 
the pus cells, which with the epithelium are destroyed, Fuchsin is prob- 
ably the best stain, while Gram's is not necessarily a conclusive test. 

Wood* says cultural proofs for the isolation and the identification of 
the gonococcus are so complicated and difficult of execution that they 
must be left to the trained bacteriologist. The practitioner must always 
depend upon the morphological identification of the organism in smears. 
He has been accustomed to take advantage of the sharp morphology 
of the organisms when stained by means of the Jenner blood stain. The 
smears should be very thinly spread and as soon as dry stained for three 
minutes. When the smears are from a case of gonorrhoea! infection, it 
is usually very easy to find the characteristic organisms in the bodies 
of the leukocytes. The Jenner stain gives an especially good differen- 
tiation because the cell bodies stain reddish, while the gonococcus takes 
a deep blue stain. It is important, however, to remember that other 
cocci assume a biscuit shape and occupy a position within the leuko- 
cyte. This is especially true of the micrococcus catarrhalis, which has 
been found in the urethra. These organisms, however, are usually 
larger than the gonococcus. It is advisable to keep some stained 
smears containing undoubted gonococci to control the microscopic find- 
ings. The micrococcus catarrhalis is also negative to Gram, so that 
this procedure offers no differential points. If after some search organ- 
isms are found which are in pus cells but which do not correspond to 
the morphology of the gonococcus, it b convenient to stain by Gram's 
method on top of the Jenner preparation. The position of the doubtful 
cells is marked on the co-ordinates of a mechanical stage, or the slide 
can be marked with water-proof ink. After fixation of the slide by heat, 
the Gram method is carried out in the usual manner. The same group 
of organisms may then be re-examined and their relation to the Gram 
stain determined. This method is more convenient than using Gram's 
stain at first as it is easier to locate the organisms. 

Treatment of Gonorbhcea. Any innovations in the treatment of 
this affection are worthy of consideration. At best the treatment has 
been more or less unsatisfactory, at least as regards a permanent cure. 

Lactic Add Injections. Chandler' claims to have excellent results in 
treatment of chronic cervical gonorrhoea by the injection of lactic acid. 

^ Tnuosactions of the New York Academy of Medicine, Section on Pediatrics, 
meeting of March 2, 1905. American Journal of Obstetrics, April, 1905, vol. li.. No. 
4, p. 662.^ 

' Lactic Acid in Gonorrhoea. Journal of the American Medical Association, October 
7, 1905, vol. xlv., No. 15, p. 1071. 
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After thoroughly sterilizing the vagina and the vaginal cervix, the pure 
lactic acid is injected by means of a hypodermic syringe, into the tissues 
just beneath the mucosa; a few drops are injected at a time and the entire 
cervix (canal) is treated. This may be done at one sitting, or if the 
patient be nervous, at several. The lactic acid in these cases destroys 
the cervical glands and this is necessary in order to effect a cure. Chandler 
reports thirty cases which he claims to have cured (five to eight 
months' observation) in this way. From one to three applications were 
required. 

Thermocavteriaaiion. Hunner,* after reciting the difficulties expe- 
rienced in the treatment of leueorrJuBa, says that leucorrhoea from a 
chronic inflammation of the endometrium is rare, whereas cervical 
leucorrhoea is one of the most common of symptoms. In every case of 
leucorrhoea the origin should be fully determined before any treatment 
is instituted. YiHien the disease is localized in the cervix and has become 
chronic there, Hunner believes it is best treated by destroying the cervical 
glands. This he accomplishes by making radical incisions from the 
cervical canal into the depths of the mucosa with a cautery knife. 
In describing the technique of his operation the author says that one 
great advantage of this method is that it may be applied in office practice 
without administering ansesthesia of any kind. With the patient in 
the dorsal or lithotomy position, a broad-bladed Sims speculum is 
introduced into the vagina; the anterior lip of the cervix is firmly grasped 
with a tenaculum forceps, and the cervix is pulled down as near the vulvar 
orifice as possible. The nurse or the assistant stands by with the cautery 
already heated. On transferring the cautery to the operator, the nurse 
continues to work the cautery bulb with one hand while she holds 
the Sims speculum with the other. The operator retains the tenaculum 
in one hand and manages the cautery with the other. The strokes should 
be made one at a time, the cautery being removed from the vagina at 
each stroke, as the patient feels the radiated heat on the vaginal walls. 
The patient is warned that she will feel the heat, but that she must not 
move as there will be no actual pain. An exception to this rule is found 
in those patients who are suffering from a painful cervical scar. This 
condition is rare, and when present Hunner uses preliminary anaesthesia 
by applying for ten minutes a tampon soaked with a 20 per cent, solution 
of cocaine. He has relieved two cases of painful scar by this method. 

The number and the depth of the radical strokes depend largely upon 
the condition of the cervix, but generally five or six strokes are made at 
each treatment, and the bums reach to a depth of 2 to 5 mm., or roughly, 
from one-eighth to one sixteenth of an inch. The length of the stroke 

* The Treatment of Leucorrhoea with Actual Cautery. Journal of the American 
Medical Association, January 20, 1906, vol. xlvi., No. 3, p. 191, 
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naturally varies with the conditions present, but it should extend beyond 
the area of the hypertrophied cervical mucosa. The treatments are given 
once in three weeks. A sterile strip of gauze is left in the vagina on 
account of possible hemorrhage. The patient is instructed to withdraw 
this the next evening, and she is warned that the leucorrhoeal discharge 
during the first week or ten days will be more profuse than ever, and 
that she may have some slight bleeding. She is told to go to bed and 
remain there if the bleeding is at all profuse. Hunner has not known 
hemorrhage to take place the day of treatment, but there is often a little 
hemorrhage after three or four days, when the necrosis of tissue is at its 
height, and in one or two instances this hemorrhage has been sufficient to 
alarm the patient. A daily douche is recommended during the interval 
between treatments. The usual number of treatments ranges from three to 
six, and the greatest number he has given any patient is ten. The chronic 
gonorrhoeal cases are the most obstinate ones, it being necessary to de- 
stroy all of the deep cervical glands before the leucorrhoea ceases. Another 
important consideration in gonorrhoeal cases, says Hunner, is that the 
leucorrhoeal discharge may be greatly diminished and yet not entirely 
stopped. In other words, the cervical catarrh may be cured by the cautery, 
but leucorrhoea may continue more or less profuse because of the endome- 
tritis and the metritis, which are the sequelse of an ascending gonorrhoeal 
infection. Many gonorrhoeal infections do not gain a foothold above the 
cervix, and some which go higher are taken care of by Nature and leave 
no permanent lesions beyond the cervix. These cases may be classed as 
curable by the cautery method. The quickest and most brilliant results 
are obtained in the cases of cervical hypertrophy and eversion of the 
mucosa, due to multiple childbirth. 

In regard to the influence of the scar tissue in the cervix, of necessity 
produced by this method, Hunner believes enough healthy stroma is 
left to prevent anything like the scar following amputation of the 
cervix. Two of his cases which went to term had normal labors. 
The author warns against the use of his method in the acute stage of 
cervical gonorrhoea; it is only after the persistence of leucorrhoea beyond 
twelve weeks and when the discharge is seen to come from the cervix, 
and there are no pelvic inflammatory lesions, that he begins cautery 
treatment. 

Oil of Gloves for Sterilization of the Hands. Webster^ in an effort 
to obtain a more satisfactory sterilization of the hands and arms has 
employed unrefined oil of cloves. He thinks it quite evident that an 
antiseptic to be efficient must be capable of penetrating the skin. Fur- 
binger first pointed out the necessity of dissolving the fatty material in 

* Hand Sterilization with Special Reference to the Use of Oil of Cloves. American 
Journal of Obstetrics, April, 1905, vol. li.. No. 4, p. 433. 
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the sldn in order to allow the antiseptic solution to act, and he intro- 
duced alcohol for thb purpose. 

Webster's method is as follows: The hands are scrubbed for five 
minutes with any good soap and hot water, the latter being frequently 
changed. A boUed stiff brush is used. The sldn is then dried with a 
sterile towel and rubbed for one minute with alcohol in order to remove 
any remaining moisture. When it is dry the clove oil is rubbed into 
the skin for four or five minutes and afterward washed off with the 
alcohol. Occasionally there is a disagreeable burning sensation, but 
never any injury. This unpleasantness b usually more marked when 
the alcohol used is considerably below the absolute strength. The hands 
thus cleansed are thoroughly rubbed with sterilized talcum powder and 
covered with smooth, dry, rubber gloves which have been boiled for 
fifteen minutes. Webster objects strongly to the use of wet gloves, because 
the hands become macerated, and if an injury to the glove is undetected 
during the operation, the softened skin may more readily yield organisms 
which have not been destroyed, and these may contaminate the patient. 
When the dry method is adopted the sldn of the hand is the same at the 
end of the operation as at the beginning. It is very smooth, the sterile 
talcum powder having been rubbed into all the irregularities. An operator 
should wear gloves of medium thickness, which are made from a model 
of his hands. In this way a perfect fit is obtained. If the material is 
too thin it is easily ruptured. 



DISEASES OF THE BLOOD, DIATHETIC AND 
METABOLIC DISEASES. DISEASES OF THE 
SPLEEN, THYROID GLAND AND LYMPHA- 
TIC SYSTEM. 

By ALFRED STENGEL, M.D. 

THE BLOOD. 

PemicionB AnsBmia. Etiology. During the last year there has 
been considerable activity in the study of this disease. The work 
has been chiefly directed toward the relations of the supposed tox- 
emia, the blood and the gastrointestinal tract, the specific reactions 
of the bone-marrow and the significance of achylia gastrica. As before, 
all cases of ansemia showing a relatively greater decrease of red cor- 
puscles than hemoglobin have^ been styled as progressive pernicious 
ansemia, but the tendency seems to be more and more to exclude those 
cases which have a demonstrable cause. The general opinion is that 
we should apply this teim only to idiopathic cases. The advances made 
are chiefly in excluding those cases due to a readily discoverable cause. 
It is interesting to note that the cases of true idiopathic pernicious ansemia 
are quite uniform in their manifestations. 

Although granting that we have made little or no headway in the 
treatment of grave anaemias. Brooks^ makes some suggestions which are 
valuable. He advises that a case of persistent grave ansemia be con- 
sidered from every aspect after a thorough examination of its individ- 
ual features, the result of which, with the impartially viewed laboratory 
report, will indicate the treatment. He thinks the results of technical 
difficulties are sufficient to repay for the time and trouble. He says 
that hygienic measures may be expected to give better results than 
drugs alone. By following these suggestions we may add to the now 
considerable number of cases stricken off the list of idiopathic ansemias. 
The question of their mutual relationship has not been lately discussed 
in the literature, but from the similarities in clinical and pathological 
course, idiopathic and secondary or symptomatic ansemia may be found to 
have a common cause. 

^ Medical News, October 28, 1905. 
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When one considers the cause of these anaemias, the prominent opinion 
expressed by writers of the year is that there is a circulating toxin 
in the blood of the idiopathic cases, the origin of which is at present 
unknown. In those cases due to intestinal parasites much of the 
evidence is favorable to the view that the anaemia is caused by the 
absorption of a poison produced by the parasite. Thus for instance, 
Stevens* reports a suggestive case of pernicious anaemia, caused by the 
hook-worm; Meyer* ascribes to the dibothriocephalus latus the prop- 
erty of producing a toxin which may be absorbed and cause haemolysis. 
Pomeroy* believes this theory to be substantiated by the frequency 
of intestinal disturbances observed clinically. Although this be true, there 
is not necessarily any gross lesion in the alimentary canal, for Faber 
and Bloch* have shown there is no atrophy, or indeed any other change 
in the mucous membrane of this tract; nevertheless, they think that 
this does not preclude the probability of absorption of a toxin. While 
achylia gastrica may be frequently associated with pernicious anaemia 
there is no reason to think that they are mutually interdependent, but 
rather that they have a common etiology. Bunting,^ for instance, says 
that very few cases of primary achylia gastrica are followed by pernicious 
anaemia; and Martins' found no change in the stomach of a patient 
who had shown a marked achylia during life. Grave anaemias of the 
pernicious type occur in the puerperium and sometimes in association 
with syphilis, under which circumstances the theory of intestinal intox- 
ication would have to be modified by assuming that there is an altered 
metabolism, but Faber and Bloch say in the above mentioned article, 
that the metabolism is little if at all affected. In such cases we are 
as much in the dark as ever. 

According to Bunting, Thompson, and Pomeroy social conditions 
have nothing to do with the disease, indeed the well-to-do classes are 
the more often affected. The years between thirty-five and sixty show 
more cases than years outside these limits. The earlier reports have 
indicated a greater number of cases in women but more recent ones 
show the reverse, especially if we exclude those occurring during preg- 
nancy and the puerperium. 

The general course has been found by Thompson to be very uniform 
in his examination of fourteen cases. 

To use the words of Bunting, "As to the secondary anaemias in 
the present state of our knowledge of pernicious anaemia, it seems 

^ California State Journal of Medicine, No. 2, 1905. 
' Medical News, April 8, 1905. 
» Ibid., April 18, 1905. 

• Beitrage zur Pathologie der Verdauungsorgane, No. 1, 1905. . , 

• Johns Hopkins Hospital Bulletin, June, 1905. ^ 

• Medical Klinik, No. 1, 1905. 
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impossible to say whether we are to assume that in some stage any severe 
ansemia may give rise to the picture of pernicious anaemia, or whether 
we may expect to find a common as yet undiscovered cause for both 
the idiopathic and symptomatic groups. However that question may 
be decided, one seems justified in assuming that the so-called idiopathic 
cases which show such uniform symptoms and blood findings, so similar 
a course and termination, are entitled to a position as a clinical entity, 
and that one may hope to find for them a single cause — and this disease 
we may explain in Cabot's words with a slight modification as a profound 
anaemia, almost invariably fatal without adequate known cause, charac- 
terized by an extreme diminution of the red blood corpuscles and 
usually by other changes in the blood, indicative of a pathological method 
of blood formation, as well as absence of emaciation and a tendency 
to spontaneous temporary improvement followed by relapse." The 
tendency to remissions is said by Thompson to be due to corresponding 
stages of activity on the part of the parasite when such a factor b 
responsible for the disease, or to naturally varying ability to resist on 
the part of the patient, whatever be the exciting cause. 

No assistance in explaining the cases beginning in the puerperium 
has been offered by the work of the year. Gilbert* reports a case in 
which the symptoms first appeared two weeks after delivery, improving 
slowly under treatment during five weeks. The patient did not seek 
medical advice until three months after the first noticeable indications 
of illness. Suddenly and without discoverable cause, she was taken 
with a series of syncopal attacks and died. There were no indications 
of embolism or uraemia; no autopsy was permitted. 

As to the bone-marrow, Bunting* shows that there is a distinct reac- 
tion on its part to the toxic agent. He believes that the poison has 
a hemolytic effect on the red cells in the circulating blood and in the bone- 
marrow. By bleeding rabbits he found that the simple loss of blood 
caused the hematopoietic organs, notably the marrow, to supply new 
cells hurriedly, some of which were naturally nucleated. But if he in- 
jected a known hemolytic poison frequently, the result was that there 
was a destruction of hematoblasts as well as the red corpuscles ready 
for distribution into the blood. In order to fill up the deficiency hastily 
the marrow is compelled to discharge the embryonal type of cell into 
the circulation. Therefore, as he emphasizes, the greater the number 
of megaloblasts in the blood the more advanced and more grave the 
case. 

His studies showed that megaloblasts are normally present in the 
bone-marrow, which is contrary to Ehrlich's teaching. 

The theory of a circulating toxin with a hemolytic effect is accepted 

* Colorado Medical Journal, vol. ii., 1905. * Loc. cit. 
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by Lannois and WteiV who say that theie is in addition an invigorating 
action on the white cells; and Payem* who insists that the injury to 
the hemoblasts is peimanent. 

AruUani' reports a case caused by the micrococcus tetragenus. Inas- 
much as the coccus was cultured from the finger blood and urine 
during life and from the chyle at autopsy, and produced the same effects 
upon animals as were exhibited by the patient, the reporter believes 
it to have been the cause of the disease. During the three months 
the case was under observation, phlebitis of the legs and a cholera-like 
diarrhoea appeared as complications. It may be properly observed 
in connection with this case that septicopyaemias of various kinds at 
times simulate pernicious anaemia. 

Techemolosoff^ adds two more cases to his first four of pernicious 
anaemia with retinal hemorrhages due to the anchylostomum duo- 
denale. Despite treatment, both cases ended fatally. The micro- 
scopic examination of the eyes gave no satisfactory result. Retinal 
hemorrhages may in part depend upon the effect of the toxin upon the 
vessel walls. As will be discussed later there have been found small 
areas of myelitis beginning around end arteries in the cord, and Faber 
and Bioch seem to believe that this is due to the effect of the toxin on the 
vascular walls. 

Pathology. Thompson, in the study of his cases at postmortem, 
mentions the frequent occurrence of small pial hemorrhages of a fatty 
and cirrhotic liver, and a few uncharacteristic changes, such as acute 
and chronic inflammation in the pancreas. 

Kurpjeweit*^ describes his studies of the spleens of chronic congestion 
and acute tumor and of three cases 6l pernicious anaemia. He found 
in them beside the usual cells, eosinophilic, neutrophilic cells and nucle- 
ated red corpuscles which, according to Ehrlich, are only found in the 
bone-marrow. These cells were found in smaller numbers in the spleens 
of the first-named conditions. Nevertheless, Kurpjeweit believes that in 
these pathological conditions the spleen assumes at least a part of the 
functions of the bone-marrow. In entirely normal spleens these elements 
were wanting; nor were they found in the circulating blood, a fact 
which the investigator interprets as substantiating his opinion. 

In considering the state of affairs in the alimentary tract we now 
have good proof that there is no atrophy of the mucous membrane. 
The injection of formalin into the gut immediately after death by Faber 

* Rev. de Med., xxiv. No. 8. 
» Med. modeme, No. 5X, 1904. 

* Gazz. deg. ospedalie delle clin., No. 85, 1905. 

* Russky Vratch, ii, No. 48, 1905. 

* Deutsches Archiv f. klinische Med., Bd. ixxx. Heft 1. 
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and Bloch showed conclusively that the integrity of the mucous mem- 
branes was well maintained^ and that the previously conceived idea 
of an atrophy was erroneous. To be sure they found some atrophy 
in those cases not treated with formalin, which they ascribe to post- 
mortem changes. They say that the mucous membrane both absorbing 
and secreting is entirely normal. 

Evans and Halton^ say, in describing a case which will appear under 
another heading (aplastic anaemia), that there is enlargement of the 
hemolymph ^ands with dilatation of their sinuses, deposition of pigment 
and increase in phagocytosis. This is also the case with the lymph 
glands themselves, a fact which is very seldom mentioned, and which 
these authors think is a very usual finding in cases of pernicious 
ansemia. 

Clark' describes the cord changes such as occur in connection with 
grave anfiemias as of two groups, viz., those secondary to the anaemia 
or dependent upon the same cause as that producing the anaemia, and 
those which present the same pathological lesions but are not attended 
with anaemia. He thinks there is enough evidence to separate the degen- 
erations occurring in the cord in pernicious anaemia from similar coix- 
ditions independent of that state of the blood, inasmuch as the anaemia 
is the first indication of the illness. Symptoms of cord disease are never 
pronounced but may be sometimes elicited when looked for; anatom- 
ically the lesion affects the posterior columns largely, and the lateral 
tracts only slightly, while the degenerations of the cord, independent 
of anaemia, namely subacute combined sclerosis and diffuse degen- 
eration of the cord, are more extensive, restricted to marked divisions 
and chiefly affect the periphery from which they extend centripetally. 
The type of degeneration is the same. He also noted small hemor- 
rhages in the gray matter which were not specific and had no relation 
to the degenerations. He considers these effects as of a toxic origin. 
On the other hand, Faber and Bloch viewed the nervous lesion as 
starting from focal points of myelitis beginning around small arteries. 
These spread and by their fusion cause tract involvement. The authors 
agree that the columns of GoU and Burdach are most commonly the 
seat of the degenerations. Van Wart* reports a case in which the blood 
picture was that of pernicious anaemia, to which were added marked 
ataxic symptoms. He made the diagnosis upon the blood picture 
despite the fact that the nervous symptoms appeared first and were 
quite indicative of a primary disease of the cord. He adds that the 
direct cerebellar and crossed pyramidal tracts may be attacked. 

' Journal of the American Medical Association, April 15, 1905. 

* Brain, Winter, 1904. 

' Medical News, January 14, 1905. 
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The effect of the toxin on the blood vessel wall is not at present clear 
and the relation of one to the other still remains unsettled. 

In regard to the toxin many authors believe that it emanates from 
the alimentary tract. As to its. specificity writers disagree, some stating 
that it is a peculiar hemolytic poison. Such a view is maintained by 
Thompson, and probably justly, in reference to dibothriocephalus. He 
says that the injection of the proglottides of this worm produces a hemo- 
lysin truly specific and not found in the blood of uninfected animals. 
But in the blood of true pernicious ansemia, Litten and Michaelis* declare 
that there is no ground for the assumption that there is a complex hemo- 
lysin of the Bordet type, because they were unable to produce a solu- 
tion of the patient's corpuscles by his serum, and this effect was also 
wanting with the corpuscles of healthy individuals. They think this 
does not speak for a loss of complement. Pernicious anaemia blood 
was sometimes seen to have an agglutinating effect upon the corpuscles 
of other people, an effect which is not specific. 

Symptoms. W. von Leube* says that a positive centrifugal pulse 
is sometimes noted in the jugular vein in cases of anaemia. It may 
be slight or pronounced, and is evidently the consequence of the func- 
tional insufficiency of the tricuspid valve, the result of anaemia. The 
origin is the same as that of relative mitral insufficiency in chlorosis. 
The symptoms in each case improve as the patient progresses toward 
recovery. The relative tricuspid insufficiency in anaemic individuals 
appears at the same time as the relative mitral insufficiency, thus differing 
from the tardily developed tricuspid insufficiency in the course of an 
endocarditic defect. This early association with mitral insufficiency 
and its persistence without severe disturbances in the circulation, are 
grounds for assuming the relative character of the tricuspid defect. 
A positive centrifugal venous pulse is also observed at times in anaemic 
subjects without signs of tricuspid insufficiency. In some of these 
cases at least this must be referred to a latent tricuspid insufficiency 
which may eventually become manifest 

There seems to be a tendency to recurring vomiting, for Thompson 
noted this in six of his fourteen cases, which gave no other indications 
of gastrointestinal trouble of any amount. He noted also a frequency 
of congestion of the lungs. 

J. Miiller exhibited before the Kongress filr innere Medizin in Wies- 
baden, some crystals found in the stools of a case of pernicious anaemia. 
They were soluble in warm water and could be strained by methylene 
blue and iodine. 

* Fortschritte der Medizin, No. 36, 1904. 

' Zeitschrift f. klini&che Medizin, Ivii. Nos. 3 and 4. 
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Achylia gcutrica is mentioned in a very few instances as accompany- 
ing this disease, but a distinct relation between this condition and some 
anatomical alteration in the mucous membrane ^f the stomach has 
been shown not to exist. Martins^ observed a case most carefully and 
during life found absolutely no HQ and a very low total acidity 
(10). At autopsy there was no lesion of the stomach lining. This 
is another corroboration of the findings of Faber and Bloch who dis- 
covered that if they injected formalin into the stomach directly after 
death, the gastric mucous membrane was found to be in an almost 
normal state, and that when some atrophy was present it was of inflam- 
matory origin. There was a diffuse leukocytic infiltration and frequently 
a cystic dilatation of the glands. They found no arterioles with any 
apparent disease of their walls, or surrounded by areas of cellular infil- 
tration such as they met in the cord. This latter will be considered 
further on. These authors say that the anaemia and the changes in 
the gastric wall may have the same cause but they are by no means 
mutually responsible to one another, and that for the present the rela- 
tions of these two conditions will have to remain unsolved. It may 
be that the gastritis is due to the excretion of the poison by the stomach, 
it being neutralized or rendered inert before reaching the intestine, 
if it pass downward. The finding of gastric atrophy at postmortem 
these authors think is due to digestion when acid and pepsin are present, 
and in their absence, to bacteria. 

Sabrazes* calls attention to the fact that while the coagulation time 
of pernicious anaemia blood is not delayed, the retraction of the clot 
is slow and incomplete. 

Leucopenia with a relative lymphocytosis is the rule. Eosinophilia 
is absent in the idiopathic cases and those due to the bothriocephalus, 
but it may be present in other parasitic infections. It is noticeable 
in the cases due to the bothriocephalus, that there is a marked lympho- 
cytosis. Thus in Meyer's cases the lymphocytes were 68 per cent, 
and 54 per cent; Weber and Furth's case had 78 per cent. 

The disappearance of the symptoms in the cases reported by Meyer 
and Thompson after the removal of the parasite favors the idea of a 
.soluble absorbable toxin, since if there were a distinctly altered met- 
abolizm or hematopoiesis the results would be prolonged. Thompson 
says that the cases caused by the dibothriocephalus are not of a very 
grave type. 

A new group reported during last year is a class styled *^ prepemiciov^ 
aruBmia^' by Langdon.' There were a variety of symptoms comprising 

» Medical Klinik, No. 1, 1905. 

• Folia hematologica, No. 5, 1905. 

■ Journal of the. American Medical Association, November 25, 1905. 
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general ill health, mental manifestations, various nervous phenomena, 
diarrhoea, with a yellow tint of the skin and a blood picture like per- 
nicious anaemia. These patients exhibit loss of inhibition, peevishness, 
gradual mental deterioration which fluctuated in its degree sometimes 
in remarkably short periods. They further have dull aches and pains, 
at times in the joints, which, however, never assume a true inflammatory 
type. Numbness, tingling, and weight in the legs were also noted. Of 
the subjective sensory symptoms he mentions loss of tactile and pain 
sensation. Plus knee jerks, ankle clonus, and Babinski's sign were noted. 
Ataxia may be present. Diarrhoea of the mucous type comes later, 
to.be followed by a lemon yellow tint of the skin. The author thinks that 
this symptom-complex is sufficient to establish a clinical entity with the 
name he has suggested. Wolfstein said, in discussion of this paper, 
that the adoption of this name would lead us into difficulties, and, more- 
over, these cases would be properly classified under one or other of the 
nervous degenerations, such as subacute degeneration of the cord. He 
thinks the clinical picture of pernicious anaemia is well enough estab- 
lished to diagnose it without supposing a precursory stage. My own view 
regarding the establishment of such refinements of subvariations is 
the same as Wolfstein's. 

Treatment. Studies on the treatment of pernicious anaemia have 
emphasized the great usefulness of arsenic, especially in those cases 
dependent upon syphilis, where, according to Lannois and Weil,* mer- 
cury seems to do more harm than good. In these luetic cases iron and 
bone-marrow give no encouraging results. Naegeli' says that the effect 
of arsenic may be to stimulate directly the production of erythrocytes, 
or may be due to the greater amount of albuminous plasma which is 
enabled to reach the tissues by the effect of the drug on the vessel walls. 
The administration need only be discontinued when the gastrointes- 
tinal disturbances are very severe, or seem to be dependent upon its 
use. Naturally if the disease be caused by a parasite the indications 
are for its removal, after which arsenic is also demanded. 

The use of HCl and pepsin in cases of achylia gastrica has met with 
no good results. If putrefaction be present, especially in the stomach, 
lavage and cleansing enemata are very beneficial and may be followed, 
by nutrient ones. These latter are not, however, retained as a rule. 

Naegeli suggests that the spontaneous improvements sometimes seen 
are due to an antibody, and we may hope in the future to make thera- 
peutic use of this curious natural and yet unexplained reaction on the 
part of the patients. 

Montries* reports the results of opotherapy on a patient with per- 

* Rev. dc Med., xxiv. No. 8. » Med. Kliiiik, No. 2, 1905. 

' La Semaine medicale, No. 15, 1905. 
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nicious anaemia. The condition of the red cells and the symptoms 
referable to the anaemia were very markedly benefited by the marrow. 
The blood of this patient contained many myelocytes (5 per cent.). 
This author, as well as Mentrier, Aubertin, and Bloch/ emphasizes the 
benefit obtained by the use of bone-marrow in all cases which show 
a myeloid reaction, even when a mild myelsemia is present. 

Aplastic Anamia. The literature of this condition has been enriched 
during this past year by the reports of several cases. Zeri^ reports 
two ca^s, one of which was observed eleven years ago. The second 
case occurred in a man of forty-six who came to the hospital on account 
of diarrhoea and a very evident anaemia. The blood examination revealed 
the following data: hemoglobin, 38 per cent.; erythrocytes, 1,423,000; 
leukocytes, 2700 ; color index, 1 .36. There was a moderate poikilocytosis, 
leukocytosis, some microcytes and a few macrocytes. No nucleated red 
cells were found. The differential count showed: 43 per cent, of lymph- 
ocytes, 57 per cent, of polynuclear neutrophiles and transitionals, and 
no eosinophiles. An examination of the blood six weeks later showed 
the following: hemoglobin, 18 per cent.; erythrocytes, 411,000; leukocytes, 
4000. The man died three months after the onset. At autopsy the 
following interesting conditions were found in the bone-marrow; that 
of the epiphysis and diaphysis of the long bones was yellow and fatty. 
In the marrow of the ribs there were numerous lymphocytes but a 
scarcity of polymorphonuclear leukocytes and mononuclear eosinophiles. 
Normoblasts with multiform nuclei were present. In the marrow of the 
shafts of the long bones there was proliferation of the connective tissue; 
no erythroblasts or erythrocytes were found. 

It is unusual to find the color index so high in aplastic anaemias as 
it was in this case and also to find the percentage of lymphocytes so low 
relatively. Both of these elements occur more characteristically in 
a case reported by Evans and Halton' in which there were 10 per cent, 
of hemoglobin, 770,000 red blood cells and 2300 leukocytes with a color 
index of 0.65. At two examinations of the blood the lymphocytes 
constituted 90 per cent, and 91 per cent, of the whole, large lymphocytes 
2 per cent., polymorphonuclears 6 per cent., and eosinophiles 1 per cent. 
No nucleated red cells were found and there were no polychromato- 
philia or poikilocytosis. Unfortunately the postmortem examination 
of this case was not sufficiently exhaustive to determine the changes 
in the bone-marrow. The absence of any evidence in the blood of 
an increased or pathological hematopoiesis seems to justify its inclusion 
in the class of the aplastic anaemias. 

* Bull, et Mem. Soc. mod. de Hop. de Paris, xxii., 315, 1905. 
' II Policlinico, 1905. 

• Journal of the American Medical Association, April 15, 1905. 
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The case reported by Blumer^ is interesting on account of its long 
duration, twenty-two months. This case presented the usual unregen- 
erative condition in the bone-marrow. 

A case under my own observation was interesting in presenting char- 
acteristic conditions of the blood and a wholly aplastic marrow. The 
case will be reported by Dr, Lavenson. 

Splenk AiUBmia and "Splenomegalie Primitive." As was detailed in 
last year's Progressive Medicine the identity of this disease has been 
much confused, a condition which has not improved during the year of 
1905. The nomenclature, and class of cases which have been reported 
under this name called forth from Naegeli' the criticism, that the cases 
of Griesinger were void of clinical uniformity and not supported by 
postmortems, while the case of Strumpell was pure pernicious anaemia. 
He moreover asserts that we have not at present sufficient data to 
decide that this disease is a clinical entity, since the only constant 
features seem to be an enlarged spleen and an uncertain type of anaemia. 
He takes issue with Senator, whom he quotes as saying that splenic 
anaemia is that form of pseudoleukemia which in its second stage becomes 
Banti's disease by the addition of cirrhosis of the liver. Senator,' 
however, defends his position in the following remarks: "I have 
not explained splenic anaemia as a precursor of Banti's diaeasey but 
rather that the latter is a second stage of the former as a combination 
of splenic anaemia with liver cirrhosis, which can appear, but does 
not under all circumstances. I have said that what Banti describes 
as the first stage of his disease does not differ from splenic anaemia. 
That does not mean, however, that the latter must be a first stage of 
the former. On the contrary I say, that since one does not know 
whether ascites or liver cirrhosis will be added in the further cour^ 
of an anaemia splenica, so is the nomenclature anaemia splenica 
more certain and pertinent. Therefore Banti's disease is in my opin- 
ion, a condition secondary to splenic anaemia, but this latter is not 
necessarily an early stage of the former." He moreover adds that 
this name should be retained because it has a composite meaning 
despite the fact that we know little or nothing in reality of the causa- 
tion of the disease. It can have no relation to pseudoleukemia because 
of their different blood and pathological pictures, but clinically it is 
often very difficult to make the differential diagnosis. Notwithstanding 
the fact that the anaemia is greater and there is a secondary leukocytosis 
and myelocytosis in pseudoleukemia, who can say what the limits of 
anaemia are and whether there will be later changes in the white cells? 
A very mild anaemia with an enlarged spleen is sometimes observed 

* Bulletin of the Johns Hopkins Hospital, April, 1905. 
^ ' Folia hematologica, ii., No. 5, p. 327, • Ibid., ii., No. 7, p. 487. 
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for a long time. He Is of the opinion that we shoul<J call all idiopathic 
spleen tumors associated with ansemia^ '^ splenic anaemia;" if lympho- 
cytosis appear then we may be justified in suspecting an aleukemic 
stage of leukemia. Sternberg^ supports Naegeli's view because the 
name only represents a symptom-complex and gives no idea of the real 
nature of the disease. 

Simmonds and Umber* apparently believe it to be a disease "sui 
generis*' because they observed that the metabolism was disturbed 
in cases of Banti's disease but not in cases of simple cirrhosis. Never- 
theless they state positively that they cannot make the diagnosis post- 
mortem. Their observations lead them to believe that the removal 
of the spleen is beneficial because it eradicates the source of a poison. 
In their case there was a cirrhosis of the liver and cirrhotic enlargement 
of the spleen; the bone-marrow was partly normal and partly hypereemic. 

d'Amato' concludes from his examination of two cases of Banti's 
disease, two of chronic malaria and one of syphilis, affecting chiefly 
the liver and spleen, that the cause of splenomegalic leukopenia cannot 
be sought in the distribution of the leukocytes in the different vascular 
r^ons nor in any leukotoxic action on the part of the blood serum, 
He ascribes it to the condition of the blood producing organs, especially 
the spleen and bone-marrow. 

O'Malley and O'M alley* in discussing the cause of splenic anaemia 
state that while splenectomy favorably influences the course of this 
disease it by no means proves that the disuse of the spleen is the cause 
of all the symptoms. There is no evidence that there is an excessive 
hemolysis because of the absence of iron in the liver; the change taking 
place in this organ is one of cirrhotic atrophy. These authors hazard 
a guess that the spleen sends out a hemolytic ferment into the circu- 
lation. Inasmuch as Babbozzi found that the spleen takes hemoglobin 
from the red corpuscles as well as destroys them and that splenectomy 
renders the red cells less liable to lose the hemoglobin, and since Hunter 
found that toluylenediamin would cause no hemolysis after splenectomy, 
the authors question the probability that the hemoglobin would be 
more stable after the operation because there would be less destruction 
of red cells. They emphasize the pathological changes in the spleen 
in cases of true splenic anaemia in the following words: "Atrophy of 
the Malpighian bodies caused by overgrowth of connective tissue about 
the central artery or by ingrowth of fibrous tissue from the periphery; 
thickening of the capsule, trabeculae, the walls of vessels and the reticu- 
lar lining of spaces in the splenic pulp; proliferation of the endothelial 

* Folia hematologica, ii., No. 7, p. 487. * Munch, med. Woch., April, 190f , p. 772. 

• Zeitsch. f. klinische Medizin, Ivii., Nos. 3 und 4. 

^ American Journal of the Medical Sciences, June, 1905. 
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lining of the splenic vessels and blood spaces of the pulp." It has been 
held by some that these proliferated endothelial cells are responsible 
for the hemolysis, because it is believed that the enzymes normally 
causing destruction of erythrocytes come from this endothelium. 

The case of Brill, Mandlebaum and Libman^ again opens the question 
of the difference between primary splenomegaly (splenomegalie primi- 
tive — Gaucher) and splenic anaemia. They say that the case was one 
of primary splenomegaly because of the enormous size of the liver and 
their pathological findings. It is the first case occurring in a male yet 
reported, and has the peculiarity of being the third case in the same 
generation of the same family. The spleen began to enlarge m 1889, 
decreased slightly at one time, after which it gradually increased in size. 
The enlargement of the liver was first observed in 1899. The blood was 
practically normal up to 1900. In August, 1900, the condition became 
worse and there was no let up in the symptoms to any d^ree, the fatal 
issue occurring in March, 1904. During the course of the disease the 
patient suflFered with colitis, petechiae, hemorrhagic furuncles, hem- 
orrhagic diarrhoea, acute malaria, and a painful condition of the lower 
end of the tibia without any pertinent signs. The blood count in August, 
1902, was: hemoglobin, 45 per cent.; erythrocytes, 3,420,000, and leu- 
kocytes, 8,240. The diflFerential count was practically normal. In 
April, 1903, the hemoglobin was 55 per cent.; erythrocytes, 4,400,000, 
and leukocytes 5,240. Examination in September, 1903, showed the 
spleen to be very greatly enlarged, the liver to reach from the fourth rib 
to 4 cm. below the level of the umbilicus and extending below the iliac 
crest in the flank. This condition remained about the same for a while, 
the blood picture also being the same as before. The patient was sud- 
denly taken with pericarditis of a hemorrhagic character with asso- 
ciated ecchymosis; then ascites followed, and was speedily succeeded 
by death. A yellow brown color of the skin of exposed parts had been 
present for some years. Fever had been almost continuously present 
and was quite varying in its degree. A feeling of well-being was expe- 
rienced by the man, only interrupted at times of intercurrent infection. 
The autopsy revealed a firm, chocolate-colored, very much inlai^ed 
spleen weighing 5,280 grams and measuring 44 x 2W x 14 cm. The 
liver was of a reddish-brown color with white and dark brown mottlings 
and a few fine hemorrhages; it weighed 4.8 kilos, and measured 
35 X 54 X 13 cm. The bone-marrow was firm and dark red in color. 

Sections of the various tissues showed alveolar spaces, apparently 
lymph spaces, where the endothelial cells had proliferated, forming 
nests. The cells were large and had relatively small peripherally located 
nuclei. They were seen to grow from the lining of the lymph spaces. 

^ American Journal of the Medical Sciences, March, 1905. 
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They were found in the liver, spleen, kidney, lymph glands and hemo- 
lymph nodes. There was also a diffuse cirrhosis of the liver without 
injury to the liver cells. Hemosiderin was present. These large endo- 
thelial cells were to be seen among the liver cells themselves. When 
large clusters of these cells are found anywhere there was a fine connective 
tissue network about them. In lymphatic structures the lymphoid arrange- 
ment was largely destroyed. The bone-marrow also contained some 
of these endothelial elements but not in great numbers; smears showed 
abundant normoblasts, red blood cells, and poikilocytes; leukocytes 
were chiefly eosinophilic and neutrophilic myelocytes; some giant cells 
were also present. This is the only case which showed endothelial 
proliferation in the bone-marrow. Smears from the liver and spleen con- 
tained no nucleated reds, no myelocytes or giant cells. 

The authors do not believe that this case should be classed with the 
splenic anaemias because of the endothelial nests, but whether these be 
neoplasms or not they do not commit themselves. 

Sanford and DoUey^ report a case with the title of splenic anaemia 
which recalls the remarks made in last year's Progressive Medicine 
and the very pertinent criticisms of Naegeli quoted above. The case 
was of long duration with gastrointestinal disturbances and pain in 
the splenic region, recent severe hemorrhages by stool and vomiting after 
traumatism; secondary chlorotic anaemia without leukocytosis; no 
adenopathy; dislocated and enlarged spleen which was observed to 
become half again as large after an exploratory laparotomy. Then 
splenectomy was done but the patient succumbed seventeen days after. 
There were found dislocation of the spleen with torsion, great elongation 
and thrombosis (partly old and partly new) of the splenic veins; chronic 
passive congestion and fibrosis of the organ. No histological changes 
like those in primary splenomegaly were found; there was interlobular 
atrophic cirrhosis of the liver; chronic passive congestion of the rest of 
the portal circulation; compensatory hyperplasia of the hemolymph nodes ; 
hyperplasia of the bone-marrow; and tuberculosis of the bronchial 
and tracheal glands. The authors believe that an early stage of splenic 
anaemia was strongly suggested by the patient's pallor, digestive disturb- 
ances and pain in the splenic region, symptoms which the history indi- 
cates as having been present for a number of years. The frequency of urin- 
ation and the pain in the splenic region would also imply a long-standing 
dislocation of the spleen. This is corroborated by the enormous elonga- 
tion of the splenic vessels. Whether or not the twists in the splenic stalk 
occurred at the time of the accident, it is impossible to say, but it is 
more reasonable to suppose that some had occurred previously and not all 

* American Journal of the Medical Sciences, May, 1905. 
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at once, because of their number. The enlargement of the spleen seen 
after exploration was probably due to thrombosis, which is indicated by 
the lack of organization in these clots. They say, "If Banti's stage of 
splenic anaemia is limited *to those cases in which the cirrhosis is a ter- 
minal affection, this case cannot be included in his category, for the 
cirrhosis of the liver is of certainly as long standing as the fibrosis 
of the spleen." They prefer to call this case one of splenic anaemia 
associated with cirrhosis, the latter not being dependent upon the former. 
The enormous elongation and torsion of the vessels associated with the 
dislocation of the spleen, possess a very probable etiological significance. 
The compensatory hypertrophy of the hemolymph nodes, the authors 
' think, is due to their assumption of a part of the function of the spleen. 

There is nothing in this history to prove the relation of the splenic 
tumor and its dislocation, to the anaemia. The authors admit that the 
pathological processes in the liver and spleen are probably of the same 
age. The case is rather more suggestive of an initial hepatic cirrhosis, 
the splenic condition being due to primary congestion and secondary 
trauma. 

Levy^ publishes the notes of twin sisters affected with splenic anaemia, 
one of whom died, the other being still under treatment. These two cases 
began about the same time and when the sisters were not living 
together, the course having been much more rapid (and was fatal) in 
the married woman than in the single one. The duration of the fatal 
case was four years, while the w;oman who is living has had symptoms 
referable to this disease for six years but has been under observation 
only four years. They both had a tendency to pu^, moderately tender 
superficial swellings, fever, pain in the left hypochondrium and ulcer- 
ative stomatitis. Leukopenia was marked in both, with a relative 
lymphocytosis. The spleen of the fatal case was very large and showed 
an increase in the reticulum, especially in the pulp; there was no endo- 
thelial proliferation. The liver seems not to have been enlarged. 

The case which still lives has a very large spleen but no involvement 
of the liver. There is an absolute achylia gastrica, and digestion is 
quite incomplete. The leukocytes decreased in number when arsenic 
was used. 

In O'Malley and O'Malley 's' case the principal features were a high color 
index, a true hemoglobinaemia determined by the spectroscope^ and 
shrinking of the spleen during observation. Permission for a splenec- 
tomy was only given when ascites had appeared and the boy succumbed 
a week after the operation. Section of the spleen showed a con- 
nective tissue hyperplasia, marked proliferation of the endothelium 
especially around the bloodvessels and in the sinuses, the latter 

* American Journal of the Medical Sciences, May, 1905. ' Vide supra. 
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being filled. The Malpighian bodies were visible and enlarged by the 
presence of the above-named celb. 

The spleen in this case shrank 10 cm. from the middle of June to 
the end of October, but never receded behind the ribs. Such diminu- 
tons in the size of the spleen are not imusual especially in the cases 
in which large gastric hemorrhages occur. 

The authors conclude from the literature that all cases are fatal if 
splenectomy be not performed, while the mortality is about 25 per cent, 
from the operation. They state whai they consider the cardinal and 
determining symptoms and signs of splenic anaemia as the following: 
Splenomegaly, a progressive secondary anaemia with leukopenia, absence 
of external glandular swelling (abdominal glands usually enlarged at 
autopsy), notable chronicity and sometimes a protracted tendency to 
hematemesis; pain in the region 'of the spleen; pallor with a pigmenta- 
tion of the skin; fever, nausea, vomiting, diarrhoea, epistaxis, bleed- 
ing from the gums; and rarely hemoptysis and hematuria. The spleen 
is enlarged and tender, and may have irregularities on its surface, 
especially when pain is present. 

Withrow* reports a case of splenic enlargement of five years' duration, 
with a chlorotic anaemia and hemorrhages for one year. There was no 
enlargement of the liver. Constant and progressive improvement 
was observed under the use of arsenic, iron and strychnine. 

BramwelP reports a case of splenic anaemia, the features of which 
were a large spleen, without discoverable cause, chlorotic anaemia, a his- 
tory of severe and repeated hemorrhages during three years; there 
were relatively great numbers of polymorphonuclear cells; the liver 
was not affected. By the use of the a:-ray for six weeks, applied over 
the spleen, a marked decrease in the size of that organ was noted, with 
parallel improvement in the blood condition. 

Sir Patrick Manson' in discussing the tropical splenomegalies, states 
that all cases of idiopathic splenic tumor which have had anything to do 
with the tropics should be examined for the Leishman bodies since the 
bodies found in the spleens of tropical cases and in "oriental sore" are 
the same morphologically. Splenic puncture is dangerous, but is a 
diagnostic help. 

Basset-Smith^ after a consideration of the relation of splenic anaemia 
and the infections in which the Leishman^Donavan bodies are found, 
comes to the conclusion that splenic anaemia is not due to any parasite, 
but belongs to that class of cases which come under the head of "tropi- 
cal splenomegaly" in which the Leishman-Donovan bodies play an 
important part. 

* Lancset-Clinic, April 15, 1905. • Clinical Studies, October 2, 1905. 

• British MedicalJournal, November 11, 1905. * Ibid. 
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Wooley* discusses the fonn of splenomegaly seen in the Philippine 
Islands and concludes that it is the same as the form seen elsewhere 
in th6 tropics. The disease seems to be characterized by frequent attacks 
of a remittent or intermittent fever resembling malaria, which is, however, 
uninfluenced by quinine. The spleen enlarges quite rapidly, reaching its 
maximum size at the second or third attack of the fever, after which 
little change occurs. If the liver enlarges, which is not always the case 
it is secondary to the spleen. Jaundice is often present without involve- 
ment of the liver, and to this pigmentation is probably due the muddy 
color so often seen. Hemorrhage into the skin and mucous membranes 
is also common. (Edema into the skin and viscera is sometimes observed. 
Anaemia, emaciation and cachexia gradually develop in most cases. 
Pain is not common and is especially noted in the early stages. This 
disease seems to behave like an infection. 

AniWTnia in the Aged. Kurpjuweit^ describes two cases of fatal 
anaemia in old men. The cases differed from pernicious anaemia in 
their short course, continued high fever, considerable swelling of the 
spleen and the moderate reduction of the erythrocytes, the latter being 
disproportionate to the great paleness. The leukocytes were reduced 
considerably (the blood count showed 2,000,000 erytljrocytes and from 
1000 to 600 leukocytes). Nucleated red blood corpuscles and poikilocytes 
were absent. The marrow at autopsy showed very few specific cells. 

Lefas' reports the finding of curious bodies in the blood of a woman 
of sixty. The case was very like pernicious anaemia otherwise. These 
bodies were seen in the red cells, the polynuclears or free in the plasma, 
but not in the mononuclears. They were round, sometimes oval and 
stained deeply with hematoxylin. Lefas says that the meaning of these 
bodies is not known. 

Leukanamia and the AnmmiaB of Ohildhood. Mattirolo^ reports a case 
of leukanaemia which demonstrates very well both clinically and patho- 
logically the involvement of the lymphatic and erythrocytic elements in 
this condition. The patient was a child of nine years showing clinically 
a painless enlargement of the cervical glands and a swelling of the 
faucial tonsils. Percussion over the long bones was painful. The 
blood count showed 20 per cent, of hemoglobin, red cells 900,000, and 
leukocytes 76,000; lymphocytes 51 per cent., many neutrophilic myelo- 
cytes and transitional forms. The polynuclear forms were nearly 
exclusively neutrophilic. Poikilocytosis, anisocytosis, normoblasts and 
megaloblasts were present. At autopsy general lymphoid hyperplasia 

' Johns Hopkins Hospital Bulletin, January, 1906. 
' Deutsches Archiv f. klin. Med., Ixxxii., Heft 5 und 6: 
•' Archiv. de m^decine experimentalej No 1, 1905. 
* Folia hematologica, ii., 395, 1905 
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(Peyer's patches, glands, etc.) was seen, together with numerous small 
hemorrhages into the skin and serous membranes. The marrow of the 
diaphysis of the long bones was dark red and showed megaloblastic 
degeneration and the presence of numerous large and small lymphocytes. 

Kerchensteiner* reports a case in which the hemoglobin and red cells 
were of the type seen in pernicious anaemia; thg leukocyte count 
was 5300 to 6700 and a swelling of the spleen was present. The lympho- 
cytes were 5.5 per cent, and 10 per cent, at two examinations. Very 
few normoblasts and megaloblasts were found in the. blood. On sec- 
tion the spleen showed a distinct myeloid change, which condition 
was also found in the bone-marrow. Erythroblasts, normoblasts and 
megaloblasts were found in the tissues. There were no mast cells and 
eosinophilic myelocytes were very rare, which speaks against a leukae- 
mic nature of this case. On the other hand the spleen was red, poor 
in megaloblasts, while many normoblasts and myelocytes were to be 
seen. On account of these apparent contradictions he places this case 
among the leukansemias. 

Scott and Telling* report the case of an eight-months-old boy with- 
out any sign of rickets or syphilis, who presented a severe ansemia, 
asthenia, and jaundice. The spleen was greatly enlarged and the 
liver slightly so. There were 1,831,250 erythrocytes among which 
were 7500 normoblasts and 400 megaloblasts to the cubic millimetre. 
The leukocytes numbered 18,043 and consisted of 41.8 per cent, neu- 
trophiles, 0.4 per cent, eosinophiles, 2 per cent, neutrophilic myelo- 
cytes, 2 per cent, mast cells, 9.8 per cent, large mononuclears, 42.8 per 
cent lymphocytes, 1.2 per cent, large lymphocytes. The autopsy re- 
vealed a myeloid metaplasia of the spleen and lymph glands; the liver 
parenchyma resembled the fetal liver. Possibly this was a case of the 
preleuksemic stage of a myelaemia. 

Polycjrthsmia and OyanoBis. The cases of this condition reported 
during the past year, with one exception, have been associated with 
a swelling of the spleen. Pfeiffer demonstrated before the Physio- 
logischer Verein at Kiel an unusual case of polycytheemia with cyan- 
osis but no enlargement of the spleen. He called attention to the cere- 
bral congestion, headache and consequent insomnia. Even the eye- 
grounds were congested. Weber* reports a case in which cyanosis was 
absent, although in all other respects it was a genuine case of this disorder. 

It seems to be an accepted fact that the symptom-complex of polycy- 
thsemia may arise as the consequence of a tuberculosis of the spleen, 
or as illustrated by one of Reckzeh's cases, by a slowly growing malig- 
nant tumor of the thymus causing pressure upon the superior vena cava, 

* Muenchener Med. Woch., Hi, No. 21 

» Lancet, June 17, 1905 ' Ibid., May 13, 1905 
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the resulting condition of the patient being exactly that of polycythsemia 
with cyanosis and enlarged spleen. The author was able to produce 
in animals a similar condition by obstruction and stagnation of the venous 
flow, and deduces therefrom that the cause of this disease is satisfac- 
torily accounted for by the venous stagnation due to a loss of tonicity 
in the veins. Also Preiss* reports as a case of "Hyperglobulie und 
Milztumor" a forty-eight-year old man who had had a swelling of the 
spleen and probably of the liver for six or seven years, and who evidenced 
the following signs of thrombosis of the inferior vena cava as a result 
of erysipelas three years before; a diffuse cyanosis, tachycardia, dyspnoea 
upon mild exertion, mild albuminuria and a considerable distention 
of the superficial veins over the whole body. The blood showed a great 
increase of hemoglobin, erythrocytes, and specific gravity. There was 
also an increase in the eosinophiles and mast cells, some normoblasts 
and eosinophilic and neutrophilic myelocytes, and at the same time a 
relative decrease in the lymphocytes. The blood pressure was 120 to 
130 (Gartner) and 145 to 150 mm. (Riva-Rocci). 

Weber reports a case of sptenornegalic or myelopathic polycythcBmia 
with true plethora and arterial hypertonia without cyanosis. The patient, 
a Jewish woman, aged thirty-seven years, came to his notice on account 
of an acute erythromelalgia of the left foot. The polycytheemic condition 
was discovered later by an examination of the blood. There was no dis- 
tinct cyanosis of the face though the cutaneous bloodvessels were some- 
what overfilled and the tongue though of a bright red color had a slight 
bluish tinge. The spleen was enlarged to two fingers' breadth below 
the ribs. Injection of tuberculin gave no reaction. 

The subjective symptoms consisted of a fulness and roaring in the 
head which was rhythmic with the heart's action, occasionally headaches 
and slight vertigo. The pulse was regular, 80 to 90 beats to the minute 
and of rather high tension (157 mm.). The hemoglobin varied from 
145 to 164, the red corpuscles from 8,400,000 to 10,960,000, the leuko- 
cytes from 6000 to 8800. Differential counts showed an increase in the 
polymorphonuclears (66 per cent, to 81 per cent.). The red cells varied in 
size and in shape and staining capacity, the average diameter, however, 
being about normal. A few normoblasts were found. 

The viscosity of the blood, the blood volume, and the specific gravity 
were all increased, the latter being 1078. 

The patient at the last report was still living and had shown some 
slight improvement symptomatically. She seemed to be better when on 
a diet containing relatively little meat and when taking lemon-juice 
daily. Small doses of iodide of potassium or salicylates seem to have 
a favorable influence. Roentgen rays apparently have no effect on the 

* Mitt. a. d. Grenzgebieten der Med. u. Chir., Bd xiii. Heft 3. 
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erythrocytes. After repeated sittings there was some slight diminution 
in the number of white cells and a slight reduction in the size of the 
spleen. This treatment had to be discontinued on account of an increase 
in the congestion and feeling of fulness in the head. 

Weber agrees with Watson on the pathological activity of the bone- 
marrow m the production of erythrocytes as being the cause of the blood 
and circulatory phenomena. He is unable, however, to give the cause 
for this abnormal activity and so does not explain the enlargement of the 
spleen and the other phenomena. 

Weber and Watson* report the case of a strictly temperate man of 
fifty-eight years who had noticed a blueness of his nose and extremities 
for six years. Giddiness and occasional syncopal prostration rendered 
him unfit for work. He wa3 under observation while in an asylum 
suffering with confusional insanity. He presented the usual signs 
and died during an increase in the cyanosis. The erythrocytes rose 
from 10,000,000 to 11,150,000 during the course of the disease, and the 
white celb fell from 12,000 to 8,000. Blood pressure was from 140 to 
170 mm. The hemoglobin varied from 130 to 170 per cent. The 
differential count of the leukocytes was normal. The authors declare 
the patient excreted a normal amount of urea. They emphasize the 
eapiUary and venous distention during life and postmortem. The 
marrow of the long bones had assumed a greatly increased hematopoie- 
sis as indicated by the large number of erythroblasts and they say that 
this is a 'Mtal reaction" to stimulating agents which in ordinary individ- 
uals would not have been able to excite any reaction. Engorgement 
of the pulp with blood was the cause of the enlargement of the spleen. 
They found that the specific gravity and the viscosity of the blood were 
greatly increased, in consequence of which osmosis would be very dif- 
ficult, and to meet the demand of the tissues dilatation of the small vas- 
cular channels would have to occur. Inasmuch as the cause is contin- 
uously operative, and they have proven to their own satisfaction that 
the hyperviscidity is due to the great number of cells in the circulating 
blood, a true plethora would arise, the limited osmosis caused thereby 
being responsible for dry skin, scanty urine and the like. The following 
are their conclusions: 

1. Increased erythroblastic activity involving a great part but not 
necessarily the whole of the bone-marrow. 

2. Dilatation of small bloodvessels due partly to lessened resistance 
to the abnormally viscid blood and partly to make room for the dilu- 
tion of the blood. 

3. Increased viscosity of the blood resulting from polycythaemia. 

, * See above; also Internationa! Clinics, Series 14, vol. iv., 1905. 
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4. The "plethora vera" or "polyhflemia" is probably to be regarded 
as an attempt to compensate for the increased viscosity of the blood 
and for the excessive percentage of the total blood volume occupied by 
the celb. In fact it is necessary first, that there should be sufficient blood 
plasma to nourish the tissues and make metabolism possible; and 
secondly, that the viscosity may not become so great as to render suf- 
ficient circulation impossible. 

5. The arterial hypertonia is to be regarded as a result of the greater 
strain thrown on the circulatory mechanism. 

6. Cyanosis, when this occurs, is probably due to an inadequacy of 
the series of compensatory changes, which according to this view, 
precede it. 

Weintraud* states that the specific gravity and the dry substances of 
the blood as a whole are increased, but the serum is rich in water by 
reason of poverty of dry matter. In view of the cases without splenic 
tumor, this observer considers it most probable that there is a decreased 
or retarded destruction of red blood cells in consequence of a deficiency 
of some organic function (liver?). 

Weintraud adds three new cases of this disease with splenic tumor. 
Malaria, alcohol, and syphilis seem to play no part in the etiology. The 
symptoms can be divided into those due to disturbances of the circula- 
tion, especially of the brain, and those due to the enlargement of the 
spleen. His first case occurred in a man in whom there appeared as 
complications oedema of the legs and phlebitis, and later gout associ- 
ated with general dropsy to which he succumbed. Years before his 
first symptoms appeared an excess of uric acid had been found in 
his blood. The other two patients still live; one of them seems to be 
benefited by venesection every six months, although the composition 
of his blood does not seem to be affected. His relief after a severe 
hemorrhage from the stomach was unmistakable. The third was appar- 
ently benefited for a time by a course of Marienbad waters, vegetable 
diet and restriction of fluid, but serious complications on the part of 
the heart supervened calling for digitalis and diuretics. The spleen 
in this case diminished to nearly the normal size. Weintraud says the 
liver may be enlarged but it remains soft. 

Ascoli' reports the case of a young man who had suffered mildly 
from malaria and erysipelas. Beside the classical symptoms there were 
present digestive disturbances, dyspnoea and a marked pigmentation 
of the face. The tuberculin test was negative. The erythrocytes 
amounted to 7,200,000, the leukocytes to 15,000. A differential count 
of the latter gave the following: polynuclear neutrophiles 51 per cent., 
eosinophils 20 per cent., large mononuclear and transitional forms 11 

> Zeitsch. f klin. Med., Iv., No. 91. » Rifonna Medica, xx., No. 61. 
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per cent., mast cells 2 per cent., lymphocytes 16 per cent. The hemo- 
globin was 95 per cent., and the iron content was equivalent to 0.69 
grams to the litre of blood. This is of course considerably in excess 
of the normal and is in accord with the increased specific gravity as 
reported by others. Ascoli states that no other case on record shows 
such a high percentage of eosinophiles. There were also noted dilata- 
tion of the stomach and absence of hydrochloric acid, which conditions 
the author thinks were due to the modification of the circulatory mech- 
anism of the gastric mucosa. The patient was given arsenic for some 
weeks and left the hospital with a little subjective improvement. 

Begg and Bellmore* in their observation of a middle-aged woman 
suffering with this condition, noted 1.5 per cent, of eosinophiles, 5 nor- 
moblasts in counting 1200 leukocytes and some polychromatophilia and 
poikilocytosis. 

Practically nothing has been added to the therapeutics of polycythsemia 
during the past year but Ascoli and Reckzeh emphasize the importance 
of bearing in mind the possibility of tuberculosis of the spleen in all cases 
and therefore, splenectomy should always be considered when this condi- 
tion cannot be excluded. It is sometimes practically impossible to differ- 
entiate between a simple splenic tumor and tuberculosis even at explor- 
atory laparotomy, and when operative interference is considered one 
should not forget the hemorrhagic tendency possessed by these patients. 
It is likely that most cases dependent upon tuberculosis will be cured 
by splenectomy. The effect of periodic bloodletting seems to be ben- 
eficial but only in a transient manner, e, g., the case cited by Weintraud. 
This bleeding has no material influence upon the composition of the 
blood. The effect of drugs is practically nil. Deprivation of iron- 
containing matters is the advice of all observers. Several patients have 
been given ;r-ray treatment but the reporters of these cases hesitate to 
ascribe any value to its application. In one case, however, there was 
some material improvement in the symptoms. The blood picture was 
not affected. A case now under my own care (not yet reported) has 
shown slight improvement while under continued or-ray treatment. 

Levksmia. During the past year a great deal has been written on 
this subject, the greater part being on the treatment of leuksemia by 
means of the Roentgen ray. However a number of cases of acute leu- 
kaemia have been reported and other interesting contributions have been 
made. 

Acute LEUXiEMiA. Etiology. The etiology of acute leukeemia as 
well as that of other forms still remains an unsolved problem. Men- 
delsohn,' in discussing a case reported by Sondem and Mmself, says that 

* Edinburgh Medical Journal, May, 1905. 

■ New York Medical Journal, December 2, 1905. 
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to one who sees the course of acute leukaemia the feeling comes that we 
have here to deal with a virulent infection. In Edsall's^ case the extrac- 
tion of a tooth waa followed by the evidences of leukaemia and as he 
suggests, the thought might arise that here was the portal of infection; 
but it was his idea that a leukaemic infiltration of the gums was the 
cause of the dental trouble- and that the leukaemia antedated the extrac- 
tion of the tooth. 

McCrae' reports five cases, and in two of these bacteria were found 
in the blood, in one case streptococci and in the other streptococci and 
staphylococci. He thinks that their occurrence was probably incidental, 
being simply a secondary infection. Rod-like bodies were seen in the 
blood in one case but no parasites were found. 

In the thirteen cases reported, all but two were under twenty-one years 
of age. McCrae's varied from three to twenty-one. Larrabee' reports a 
case in a six weeks infant, Hand^ one in a child of two-and-a-half years, 
MacWeeney and Dennis* one at three years, Donnan* one at twelve, 
Blackacker and Gillies.^ one at fifteen, and Stevens' one at seventeen. 
Edsairs case was thirty-six and Mendebohn and Sondem's forty-two. 

Pathology. Sondern describes the pathology of acute lymphatic leu- 
kaemia. At autopsy the most striking thing is the large number of hem- 
orrhages. They occur in the mucous membrane, the skin, the pericar- 
dium, the peritoneum, the pleura, the retina, the genitourinary tract, the 
intestine and the brain. 

The lymph nodes show more or less enlargement and occasionally 
extravasations in their substance. The tonsils, lymphatics of the 
stomach and small and large intestines, and lymphatic structures of 
gums and tongue are all involved, being swollen, showing extravasa- 
tions of blood and, occasionally, areas of necrosis. The lesions in the 
intestine simulate those of typhoid and are no doubt frequently mis- 
taken for them. The spleen is more or less enlarged and soft and shows 
enlargement of its follicles. The bone-marrow shows great cellular 
accumulation, particularly in the long bones; the marrow is very dark 
and hemorrhages are frequent. The kidney, liver, and thymus show 
marked accumulation of lymphoid cells, with fatty changes in the heart 
and liver. Parenchymatous nephritis and endocarditis have also been ob- 
served. Histologically all the lymphatic structures show a great accumu- 
lation of leukocytes of the same variety as those found in the circulating 
blood and they also present evidence of hemorrhage, ulceration and necro- 

* American Journal of the Medical Sciences, October, 1905. 

* British Medical Journal, February 25, 1905. 

* Boston Medical and Surgical Journal, January 12, 1905. 

* Archives of Pediatrics, December, 1905. 

» British Medical Journal, February 25, 1905. • Ibid. 

^ Archives of Pediatrics, December, 1905. - ■ Lancet, January 21, 1905 
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sis. The bone-marrow shows great cell accumulation, but instead of the 
usual granular myelocyte, a non-granular large lymphocyte b found. 

Blood Picture. The blood usually shows hemoglobin 25 or 35 per cent. ; 
erythrocytes, 1,750,000 to 2, 250,000; leukocytes from normal to 350,000. 

Differential counts usually show the large lymphocyte to be the pre- 
vailing type of cell and the various percentages are about as follows: 
Small lymphocjrtes, 4 per cent.; large, 90 per cent.; polymorphonuclear, 
4 per cent; eosinophile, 0.5 per cent; myelocytes, 2 per cent; no baso- 
philes or eosinophilic myelocytes. Occasionally nucleated red cells are 
found but they are not very abundant. 

In three of McCrae's five cases the prevailing type of cell was the small 
lymphocyte. This is unusual. In the case of Mendelsohn and Sondem 
the large lymphocytes comprised 67 per cent, of all leukocytes until the 
day of death, when they fell to 30.3 per cent, and the small lymphocyte 
became the prevailing type, increasing to 53.1 per cent. 

In Hand's^ case the small and large lymphocytes are classed together 
and comprise 85 per cent., but a remarkable finding is the low number 
of white corpuscles. There were only 6300, although the differential 
count gave a characteristic picture of lymphatic leukaemia. He calb 
it an aleuksemic leukaemia and thinks something kept the increase of 
white cells in abeyance. 

In Larrabee's* case, a child of six weeks, there were 918,000 leuko- 
cytes of which 99^ per cent, were lymphocytes. This is unusual as the 
number of leukocytes in acute leukaemia is not usually so high, rarely 
going above 350,000. McCrae thinks that the red cells in acute leu- 
kaemia should be studied more carefully and the possible relationship 
to pernicious anaemia should be considered. 

Under the pathology of the disease, it is fitting to speak of EdsalFs^ 
work on the metabolism of acute leukaemia. He was able to conduct 
a short metabolism experiment on a patient suffering with a very acute 
form of leukaemia and found an enormous increase in the excretion of 
nitrogen and a moderate increase in the excretion of phosphorus. 
Twenty-two grams of nitrogen were excreted in twenty-four hours 
and two grams of P2O5. This confirms the work of other writers 
and shows that an enormous destruction of tissue takes place within 
the body in acute leukaemia. Magnus-Levy attributes the increase in 
nitrogen to the hemorrhages which takie place but Edsall interprets it 
differently. He thinks it is due to a disturbance in autolysis and sees 
in it the response of the organism to the disease. 

Symptomatology. Mendelsohn and Sondem and Edsall call par- 
ticular attention to the condition of the throat. In the case reported 
by the first authors, the case resembled diphtheria so strongly that anti- 

* Loc. cit- ' Loc cit. • Loc. cit. 
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toxin was given. In Edsall's case he speaks of the strong similarity 
to diphtheria, and says a diagnosis of diphtheria could not be excluded 
without culturing the throat. There was pseudomembrane on both 
tonsils and the laryngeal and nasal conditions characteristic of diphtheria. 
The tissues of the neck were greatly swollen and infiltrated so that at 
first glance the case looked like one of angina Ludovici. There was 
a little later in this case evidence of marked constriction in the larynx, 
so marked that a tracheotomy was considered. Infiltration of the 
larynx, comparatively conmion in chronic leukaemia, has apparently 
never been observed before in acute leukaemia. 

There was also a marked hemorrhagic tendency in this patient, so 
marked that at the first blood examination, about a pint of blood was 
lost through the small puncture made for this purpose. 

In Stevens' case there was no enlargement of the spleen or lymph 
glands until the thirteenth day of the disease, and after the diagnosis 
of leukaemia had been made. There was in this case very marked and 
constant priapism from the beginning of the case, which was exceed- 
ingly painful and which lasted until death. 

Diagnosis. Acute leukaemia must be distinguished from typhoid 
fever, malignant endocarditis, miliary tuberculosis, septicaemia, and in 
some instances from diphtheria. All observers emphasize the impor- 
tance of a blood count. Indeed without this a diagnosb is almost im- 
possible. Not alone should the white count be made, but also a differ- 
ential in all cases showing any suspicious symptoms, for although the 
leukocyte count is usually sufficient for a diagnosis, there are cases in 
which the white blood cells are normal in number and the character- 
istic features of leukaemia are only brought out by a differential count. 

Treatment. Nothing has been added to the treatment of acute leu- 
kaemia and until the disease is more thoroughly understood, little can 
be done to help the patient. 

Myeloid Leukaemia. Etiology, Amsperger* writes. of eleven cases 
of myeloid leukaemia all of which occurred within a few years in a small 
district of six villages along the Enz River. One of the cases was observed 
at Pforzheim, a little farther down the river. One village had three, 
two had two, and the others one each. No family antecedents could be 
discovered, except in one case in which a younger sister had died of 
leukaemia. The subjects were five women, four men, and two children. 
Some of the men were farmers, others factory hands. Direct contact could 
not be demonstrated in any case. The district has had several epidemics 
of typhoid, but the sanitary conditions have been improved of late years. 
Spring water is used in the villages but not the same spring by any of 
the families affected. A history of typhoid was established in three 

* Miinchener medizinische Wochenschrift, lii., No. 1. 
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cases and in one the enlargement of the spleen had not subsided. Five 
of the cases were very carefully observed. The others were known 
only from communications of the attending physicians. 

Blood Picture. Nauwerck and Moritz* report a case of myeloid 
leukaemia complicated by osteosclerosis. Clinically the case was not 
characteristic of leukaemia and the authors were chary about making 
a diagnosis and only at autopsy was the diagnosis cleared up. The 
spleen was greatly enlarged, reaching nearly to the crest of the ilium 
and to the right of the median line. The liver was also enlarged to 
the level of the umbilicus. 

The first blood count showed hemoglobin 60 per cent., erythrocytes 
3,700,000, leukocytes 7000. A differential count showed polymorpho- 
nuclear neutrophiles, 65.94 per cent.; neutrophilic myelocytes, 4.68 per 
cent.; eosinophilic polymorphonuclears, 7.09 per cent.; small and 
moderate si25ed lymphocytes, 16.2 per cent.; large mononuclears and 
transitional, 5.94 per cent. Eosinophilic myelocytes were present. There 
were also poikilocytes, microcytes, and irregular poorly stained frag- 
ments of erythrocytes. There were nucleated red cells, mostly normo- 
blasts, but only one megaloblast. 

The subjective symptoms were greatly improved although the blood 
picture remained about the same, but the patient complained bitterly 
about the enlarged spleen and it was decided to remove it. 

This was done and the blood picture immediately changed. Four 
days after operation the blood count showed: erythrocytes, 3,700,000; 
leukocytes, 6,900. The differential count was as follows: polymor- 
phonuclear neutrophiles, 86.96 per cent.; neutrophilic myelocytes, 
0.89 per cent.; polym6rphonuclear eosinophiles, 0.0 per cent.; myelocytic 
eosinophiles, 0.0 per cent.; small and moderate lymphocytes, 8.53 per 
cent.; large mononuclear and transitional cells, 3.56 per cent. 

There were poikilocytes, macrocytes, and micrdcytes present. Nu- 
cleated red cells were in enormous numbers, for the most part normo- 
blasts, some megaloblasts. In a single red cell were found two to three 
nuclei of very unequal size. Single nuclei of dumb-bell and rosette 
form were also noted. A well-defined mitosis was found in a megaloblast. 
The patient shortly after ivard developed a pneumonia and an empyema 
and died. The blood count made at this time differed from one just 
given in no essentials except for a decrease in nucleated reds to the 
number found before the splenectomy. At autopsy an osteosclerosis 
was found involving the whole osseous system and this the authors think 
was responsible to a certain degree in explaining the blood picture, by 
narrowing the space and hampering the functional activity of the mar- 
row. They think that the spleen had taken up the development of part 

* Deutsche Archiv fiir klinische Medizin, Ixxxiv., Nos. 5 und 6. 
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of the blood elements, notably the red blood corpuscles and that the 
extirpation of the spleen suddenly called forth a number of erythrocytes 
and the bone-marrow could only furnish poorly developed ones. The 
gradual return to normal seems to speak for a gradual increase of red 
cell formation in the bone-marrow. 

Browning^ describes a case of mixed cell letJccBmia and draws the 
following conclusions: 

1. Myeloid leukaemia is due to a hyperplasia of myeloid tissue, but 
the unknown causative agent is irregular in its action, so that any of 
the various granular types may predominate or a mixed cell blood- 
picture may result from the reversion of many of the cells to the con- 
dition of the non-granular or undifferentiated leukoblast or from the 
hyperplasia of such non-granular cells normally present in the marrow 
in small numbers. These undifferentiated leukoblasts may assume 
their embryonic activity and secrete granules. 

2. In leukaemia a mixed cell blood picture may be due to (a) a rever- 
sion of myeloid cells to the embryonic non-granular type and (6) a reac- 
tive or mechanical disturbance of myeloid tissue owing to lymphoid 
hyperplasia with, as a result, the passage of myelocytes into the circula- 
tion. 

3. It is to be understood that it is left quite an open question as to 
whether or not myeloid and lymphoid tissue may be concomitantly 
affected in a way similar to that which occurs in myeloid and lymphatic 
leukaemia respectively. If such occurred then we would have a mixed 
cell leukaemia in the strict sense. 

Hirschfeld* discusses a typical blood picture in leukaemia and re- 
ports a case in which the blood findings were absolutely tjrpical, but 
after a pneumonia and treatment by means of the Roentgen ray, there 
was a disappearance of mast cells and a great diminution in eosinophiles 
although the other factors remained constant. This he considers a 
case of atypical leukaemia. 

Helly* replies to Hirschfeld's article and thinks he does wrong to 
call his case atypical, for complications undoubtedly modify the blood 
picture. He thinks that a normal number of white blood cells does 
not exclude leukaemia if the characteristic blood-picture is present. 

Effect of the X-^ay on LeukoBmia. During the past year, a good deal 
of work, both experimental and clinical, has been done on the influence 
of the Roentgen rays in leukaemia. 

Linser and Helber* have performed some very interesting experi- 

» Lancet, August 19, 1905. 

» Berlin. Klinische Wochenschrift, xlii., No. 31, July 31, 1905. 

» Ibid., xlii., No. 38. 

* Deutsche Archiv fiir klinische Medizin, Ixxxiii., Nos. 5 and 6. 
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ments on the eflfect of the a?-ray in normal animals. They found that 
by continued application of the x-ray they were able to decrease the 
erythrocytes, leukocytes and hemoglobin, but principally the leukocytes, 
and of these the lymphocytes suflfered to the greatest eictent. There were 
no collections of leukocytes in the viscera to explain their disappearance 
from the circulating blood nor was there any diflference in the blood 
from the peripheral circulation and that from the heart. In rats which 
were killed after a>-ray treatment of five to eight hours, they found in 
the spleen a considerable number of lymphocytes. They found these in 
the follicles of the spleen, also in the bone-marrow and in the intestine. 
They found nuclear debris very infrequently and then only in the liver. 
In rabbits, in the circulating blood of which a great reduction in white 
cells was made, the spleen, bone-marrow and intestinal follicles were 
very poor in leukocytes, yet the impoverished condition was greater 
in the animals which died after treatment. Lymphocytes were almost 
entirely absent. The bone-marrow showed a lessened number of cells 
and no Ijrmphocytes. The development of the erythrocytes did not 
seem to be injured. In dogs they did not find so marked a change as 
in rabbits and rats and it was harder to produce in dogs a reduced 
number of leukocytes. If the x-ray treatment was stopped the blood 
resumed its normal condition. This seems to annihilate the theory 
that the blood making organs are destroyed. The authors believe con- 
trary to Heineke, that the destruction in the circulating blood is primary, 
and in support of this say: 

1. That the leukocytes are found in the follicles of the spleen, fol- 
licles of the intestine and in the bone-marrow when absent from the 
circulating blood. 

2. They will take up stain in the organs when they will not in the 
blood, showing that the cells in the circulating blood are more degen- 
erate. 

3. A direct damage to the haematopoietic organs is improbable in the 
face of the established capacity for regeneration. 

4. It is a matter of indifference what part of the body is treated 
by the x-ray. 

The cells obtained from an aseptic empyema in an animal treated by 
the x-ray showed vacuolization and poorly staining nuclei. The serum 
also contains a leukotoxin. 

The authors conducted a series of experiments with the serum ob- 
tained from animals treated by Roentgen rays and they found: 

1. That the serum of a treated animal when injected into a normal 
animal caused a destruction of leukocytes, shown by a decrease in their 
number. The decrease in the number of leukocytes was marked, came 
on about two hours after the injection and there was a return to the 



260 DISEASES OF THE BLOOD 

normal in twenty-four hours. The decrease in the leukocytes varied 
with the time the animal had been treated by the ray. 

2. They found in animab injected with normal serum that there was an 
increase in the number of leukocytes, this increase coming on in about 
two hours with a return to the normal in twenty-four hours. 

3. They subjected the fluid from an aseptic empyema to the influence 
of the ayray outside the body and found that this serum had the same 
effect on the blood of normal animals as the serum that came from the 
animab treated by the a?-ray. 

4. They separated the leukocytes from the blood of a normal animal 
and then treated the serum with the a;-ray and injected this serum into 
normal animab. It was followed by the same phenomena that attended 
the injection of perfectly normal serum, namely, an increase in the leu- 
kocytes, coming on in two hours with a return to normal in twenty- 
four hours. 

5. They tried the effect of heat and cold on the serum and found that 
there was no destruction of the leukocytes after the serum had been 
subjected to 60° C. for one-half hour or to a freezing temperature for 
seventy-two hours. 

6. They found that when an animal was treated by the Roentgen 
ray that the leukocyte count formed a characteristic curve, first a fall 
and then a gradual rise. 

7. All their animals treated by the Roentgen ray died and it was 
found that they all had a more or less high grade of nephritis. They 
treated animab with the x-rays and examined the urine finding that albu- 
min and casts came on after an exposure of several hours but slowly 
dbappeared if the treatment was stopped. It was proved that it was 
not from the direct effect of the ar-ray, by protecting the kidneys with 
leaden plates while the animab were being treated. 

In those treated by the serum a milder grade of nephritis was found. 
The conclusions are as follows: 

1. The white blood celb are affected in an elective manner by the 
Roentgen ray, the Ijonphocytes being most susceptible to its influence. 

2. By the action of the ray there arises in the circulating blood and 
also in blood treated outside of the body, a leukotoxin which when the 
serum is injected into animals causes a destruction of leukocytes. 

3. This leukotoxin produces an immunity against itself. 

4. The leukotoxin produces nephritis by its elimination by the 
kidneys. 

5. On erythrocytes, the blood platelets and hemoglobin, the a?-ray has 
little or no effect. The coagulability does not suffer. 

Curschmann and Gaupp* by a series of interesting experiments fill 

' Muenchener Med. Wochenschrift, No. 50, 1905. 
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in the breach between the original researches of Heineke who showed 
that a peculiar change took place in the blood forming organs under 
the influence of the Roentgen ray, the report of Senn, who first treated 
a leukaemic patient with the ar-ray, and the work of Linser and Helber 
just detailed. 

Up to their present work, no one has attempted to measure the leuko- 
toxic effect of the blood of a leukemic patient exposed to or-rays, upon 
the blood of experimental animals. 

The following was the procedure: 

G. G. aged forty-eight years. Sick for three and one-half months 
complaining of general weakness, dyspnoea and pallor. For four weeks 
had noticed a growing tumor in the left upper abdominal region, the 
skin was a dirty yellow and there was marked ozena. The occipital, 
interauraly cervical, axillary, and thoracic glands were swollen to the size 
of a bean or a pea, apparently hard and indolent. No change was noted 
in the skin or mucous membranes; no hemorrhages. The heart and lungs 
were normal. The liver was somewhat enlarged and indurated. The 
spleen was greatly enlarged, overlapping the costal margin for 9 cm. 
and was very hard and tender. 

The urine contained no albumin; Bence Jones' albumin bodies were 
absent; and there was no sugar; the biuret reaction was negative. 

The hemoglobin was 50 per cent.; the leukocytes numbered 150,000, 
and the erythrocytes, 2,080,000. The differential count showed lympho- 
cytes, 94 per cent. ; mononuclear basophiles, 22.75 per cent.; polymorpho- 
nuclear, 22.75 per cent.; eosinophiles, 0.5 per cent. 

The patient was treated by the ar-ray for a period of a little over a month 
from the twenty-second of one month to the twenty-sixth of the next. 
The effect of the treatment is shown in the following chart: 

22 60 minutes 160.000 94 per cent. 2^ per cent 2^ per cent. 0.6 per cent. 

6 16 " 92.000 

8 15 " 112.000 

14 10 <* 72.000 

15 10 " 44.000 

26 10 " 114.000 85peroent 12 per cent. 1.9 per cent 1.9 per cent. 

Treatment was shortly afterward discontinued on account of the 
appearance of albumin and casts in the urine and of a local dermatitis. 

Blood was withdrawn fron^ this patient, defibrinated and centrifu- 
gated, and the serum injected into animals. In two animals into which 
serum was injected before the patient had been treated by the a;-ray, 
there appeared a slight decrease in the leukocytes in five to six hours, 
from 19,000 to 16,000 in the one case and from 16,000 to 13,000 in the 
second. Then the serum was injected into animals after the patient 
had been under treatment for sixteen days and a primary leukopsenia was 
noted coming on in ten to thirty minutes, followed by a reactive hyper- 
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leukocytosis in one to two hours, this was succeeded in turn by a hypoleu- 
kocytosis coining on in four to six hours, being earlier when serum was 
injected intravenously, later when injected subcutaneously. As an 
example, in one experiment the blood showed 39,000 leukocytes before 
injection. Ten minutes after injection it showed 16,000, increasing 
to 41,000 in an hour and at the sixth hour being 13,000. After heating 
the serum at 60° C. for one-half hour, they found a slight leukopenia in 
thirty minutes but no succeeding hypoleukocytosis; indeed, there seemed 
to be an increase. With normal serum there was also an initial leuko- 
penia followed, however, by no hypoleukocytosis. 

They also mixed normal human blood in a Zeiss pipette with this 
serum and isotonic NaCl solution; another pipette contained normal 
blood, salt solution and inactivated serum; a third normal blood and 
salt solution; and the fourth simply staining solution and blood. After 
incubating the four pipettes for two and one-half hours, in pipette 
No. 1 the cells had diminished from 330 per ccm. to 210; in No. 2 
from 400 to 360; and in the other two there was no change. In twenty 
hours No. 1 had diminished from 330 to none, the leukocytes being 
totally destroyed. In No. 2 they had diminished from 400 to 250, and 
in Nos. 3 and 4 no change had taken place. 

The authors conclude: 1. Through the action of the Roentgen ray 
on the blood of leukemic patients there appears in the blood a specific 
leukotoxin that exerts an elective destructive power on the leukocytes 
of the circulating blood of experimental animals and normal persons. 

2. It is inactivated by half hour's warming at 60°C. and completely 
loses its faculty of destroying leukocytes in the circulating blood. 

3. The injection of leuksemic blood in normal animals causes an 
immediately appearing leukopenia of one to one and one-half hours 
duration followed by a reactive hyperleukocytosis and five to six hours 
later by a hypoleukocytosis. 

Some very interesting work has been done in determining the influence 
of the a;-ray on meiabolisM in cases of leukaemia. J. Lossen and P. 
Morawitz^ detail the chemical and histological findings in two cases of 
myeloid leukaemia treated by the Roentgen ray. 

The first case was* a typical case of myeloid leukaemia and from No- 
vember 8th to November 24th had daily treatments of ten minutes each 
over the spleen, and from November 24th to December 10th every third 
day for fifteen minutes. On December 6th an erythema was noticed 
over the' region of the spleen and the treatment was continued over the 
tibia every three days for fifteen minutes. The treatment was stopped 
February 2d as the patient was entirely well and the blood findings were 

* Deutsche Arohiv klinische Medizin, Ixxxii., Heft 3 und 4. 
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such that further treatment was considered unnecessary. The spleen 
had shrunken from 24 x 12 cm. to a condition in which it was just pal- 
pable and measured 12 cm. in length. The Uver had decreased from three 
fingers' breadth below the costal margin to two fingers breadth below. 
The patient gained twenty-six pounds, felt entirely well and was at 
work. The whole duration of ic-ray treatment was six hundred minutes. 

The experiment in metabolism was started a week before the or-ray 
treatment, and the excretion of nitrogen, uric acid, and PjOj determined. 
In the first period of a>ray treatment from November 9th to November 
24th, the excretion of all three was decreased although the nitrogen-uric 
acid quotient remained stationary. In the second period from December 
8th to December 15th, there was an increase in the amount of nitrogen 
and PjOj. In the case of the nitrogen the increase was decided and 
returned almost to the amont excreted before the ray treatment was 
instituted. The PjOj showed a very decided increase, the amount 
excreted being 0.50 gramme more than during the preliminary period 
of November 1st to 8th. The uric acid increased very slightly and was 
decidedly lower than in the preliminary period. In the period from 
December 8th to 15th, the nitrogen-uric acid quotient was 20 to 1 while 
in the preliminary period it was 14 to 1. This change was due to a de- 
crease in the amount of uric acid excreted as the nitrogen remained 
practically the same. 

This result is in consonance with what the authors expected and 
argues a decreased manufacture of leukocytes, due to the influence of 
the ;r-ray on the blood making organs. 

In their second case, there was no improvement in symptoms after 
the x-ray treatment and the patient grew worse and died. There was a 
metabolism experiment and here it was found that there was an increase 
in the excretion of nitrogen and uric acid immediately after the treat- 
ment was started which did not happen in Case I. 

This preliminary increase was found by other observers, von Joachin, 
and Kemp and Krause. Afterward there was a decrease; but after 
the x-ray treatment was stopped there was an increase in uric acid excre- 
tion coincident with a decided fall in the leukocyte count. There was a 
decrease in the size of the spleen during the treatment but no change 
in the blood condition until the treatment was stopped when the leuko- 
cyte count fell very rapidly; the proportion of different forms remaining, 
however, the same. The leukocyte count fell very rapidly and the day 
before death showed only 750 per c. mm. At autopsy there was found 
an aplastic condition of the bone-marrow, spleen and lymph glands 
and a marked increase in fibrous tissue. 

The authors conclude: 

1. In a case of myeloid leukaemia in which the leukocjie count fell 
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from high to normal, the uric acid excretion fell from high to normal 
and the nitrogen-uric acid quotient changed from 14 to 1 to 20 to 1. 
This was probably due to a lessened development of leukocytes. 

2. The uric add excretion can remain high in extreme leukopenia 
in a leukaemic who has been treated by a:-rays. 

3. Under the influence of the rays, there can be brought about a 
nearly normal condition of the blood. Also we can arrive at an aplastic 
condition of the blood forming organs. 

4. It is possible that this a?-ray can give rise to an aplastic or hypo- 
plastic condition of the blood forming organs. 

Musser and EdsalP treated two cases of myeloid leukaemia with the 
a;-ray and carried out metabolism experiments coincidently. In Case 
I. in which a;-ray treatment had been tried on a previous occasion with 
good results, the second course of treatment failed to benefit and the 
patient died. The metabolism experiments showed no increase in the 
excretion of nitrogen, uric acid or phosphates and indeed there was a 
retention of phosphates. 

In Case II. the patient was markedly benefited and showed a de- 
crease in white cells from 245,000 to 9040 although there still remained 
a few myelocytes. The spleen decreased from a position an inch above 
Poupart's ligament, and anteriorly to the median line to a condition 
where it was barely palpable. There was a coincident amelioration of 
all symptoms. 

In this case there was'a marked increase in the elimination of nitrogen 
(70 per cent.), of uric acid (60 per cent.), of phosphates (200 per cent), 
and of purin bases (260 per cent.). In this case also there was phosphorus 
retention but the authors consider that due to the slowness with which 
the phosphates are eliminated. 

In the discussion of these cases Musser and Edsall contrast the iooo- 
(smia of levJeosmia with tissue retention, with the toxaemia of other nutri- 
tional disorders having marked tissue loss, such as diabetes, Addison's 
disease and exophthalmic goitre. They think most of the amount 
retained was used for building leuksemic tissue. 

Another point is the fact that there is no toxaemia developed when tis- 
sue loss takes place under the influence of the ray. On the other hand, 
there was marked improvement in the one case on the advent of tissue 
loss and in the other when there was no loss and no increase of tissue 
destruction the patient grew markedly worse. The symptoms of marked 
toxaemia in leukaemia, which do occur, the authors think are caused 
either by products elaborated by leukaemic tissue in the ordinary course 
of metabolism, these products being more toxic than the products of 
metabolism of normal tissue; or the toxaemia may arise from substances 

* Univ. of Penna. Med. Bull., September, 1905. 
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elaborated in the course of the synthetic processes that go on during 
the actual building up of the leuksemic tissue. They think the former 
theory the more probable but cannot dismiss wholly the latter. They 
think the a;-ray exerts its influence not by a direct influence on the 
leukemic tissue, the blood making organs or on the blood, but by a 
stimulation of the autolytic powers of the organism. They think 
great care should- be exercised in the application of the x-ray and 
especially in individuals suffering from kidney trouble. 

Results of TreatmerU by Roentgen Ray. A great many cases have 
been reported during the past year in which the a;-rays were applied 
and the results have been generally good. No instances of absolute 
cun! have been reported and in most of the cases there was sympto- 
matic cure ooincidently with a reduction of the leukocytes to normal or' 
almost normal and a disappearance of the abnormal forms from the 
blood picture in a marked degree. 

In some of the cases this condition lasted whQe the patient was under 
observation and in others there was a gradual increase in the number 
of leukocytes and a return of aberrant forms in the blood. 

F. LommeP reports a case of myeloid leukaemia in which the patient 
considered himself cured and the blood findings approached the normal. 
Six months later there was an increase in the white cells although the 
general health remained good. 

K. H. Schirmer^ reviews the articles published on the subject and 
says that of seventy-two cases published, in nearly every instance there 
was marked benefit from the x-ray. The spleen decreased in size and the 
leukocyte count fell to normal or markedly improved. In some cases 
there was a transient disappearance of myelocytes. 

De La Camp^ says that in 90 per cent, of cases there is improvement 
but the term cure had better not be used. He reports twenty-five cases 
of myeloid leukaemia improved and four in which there was no change. 
He speaks of the work of Wendel* who reports thirty-eight cases and 
of these 90 per cent, were improved. He also speaks of a case 
reported by Schutze that had been well for four years. Camp thinks 
the difiFerent conclusions arrived at by different men are usually due to 
the differences in technique. 

Holding and Warren* report twenty-five cases of myeloid leuksemia 
from the literature in which fifteen were improved and in two there 
was no improvement or the cases terminated fatally. Second, they 

* Mimchener Med. Woch., May 9, 1905, lii. No. 19. 
' Centralblatt f. die Grenzgebeit, Jena, xliv. p. 747. 

• Therapie der Gegenwart, March, 1905." 

* Munchener Med. Woch., January 24, 1905, liii., No. 4. 

• New York Medical Journal, November 11, 1905. 
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report eight cases of lymphatic leukaemia in three of which there was 
improvement and five terminated fatally or showed no improve- 
ment. 

Capp and Smith^ report three cases of lympliatic leukcsmia treated 
by the ar-rays, two of which were of the acute form* In neither of these 
was there any influence to be noted. In two subacute cases the x-ray 
exerted a beneficial efiFect but did not control them. They report also 
three cases of chronic leuksemia in which the results were much more 
favorable. They urged the treatment of chronic myeloid leukaemia with 
the a;-ray and though the response to treatment is slower than in the 
chronic lymphatic variety it seems more permanent. They can hardly 
be called cured in the light of the cases in which the blood count has oome 
to normal and the symptoms disappeared and in which there was later 
recurrence and death. It is probable that the disease is only held in 
abeyance. 

Schenk' reports a care of severe lymphatic leukaemia which was only 
symptomically benefited. The spleen diminished in size and the leuko- 
cytes in numbers but the progress of the disease was not stayed. 

Cohen' reports a case in which the blood findings came down to normal 
and the spleen was markedly reduced in size and the case was symp- 
tomatically cured. 

Joachim and Kurpjuweit^ report two cases, one of myeloid leukaemia 
and one of lymphatic leukaemia which were treated with the Roentgen ray 
and both did well. The leukaemic features of the blood disappeared, 
the large spleen and the enlarged lymph glands all returned to normal. 
The general health was markedly improved also. 

Ledingbam and McKewon* report the case of a boy of eleven who 
had typical myeloid leukaemia. He was confined to his chair, unable 
to wcdk without great dyspnoea and discomfort. His leukocytes were 
234,000. The treatment was initiated and the boy was markedly im- 
proved. The leukocytes dropped to 23,000, on one occasion to 17,400, but 
the myelocytes did not disappear from the blood. His spleen which 
had extended to the crest of the ilium was greatly diminished in size. 
His general health was greatly improved and he was able to walk about 
and even to climb stairs without discomfort. 

Schleip and Hildebrand^ report a case of myelogenous leukaemia 
treated by the ar-ray. The spleen was greatly enlarged and leukocytes 
were increased to 320,000. In this case the treatment was used for 

* Chicago Med. Soc, January 25, 1905. 

» Miinch. Med. Woch., li. No. 48. » Ibid. 

* Deutsche Med. Woch., Berlin, Leipsic, xxx. No. 49. 

* Lancet, January 14, 1906. 

* Miinch. Med. Woch., F'ebruan- 28, 1905. 
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five hundred minutes altogether before there was any improvement, 
but after this, the spleen decreased markedly in size and the leukocytes 
fell to 28,000 and the number of myelocytes decreased just about one- 
half. In this case, arsenic was used in conjunction with the a?-ray. 

Meyer and Eisenreich* report two cases that were both very favorably 
influenced by the arrays. They were both typical myeloid leukaemia and 
in both cases the blood findings returned practically to normal so that 
it would have been impossible to diagnose leukemia from the blood. 
The leukocytes fell in the first case from 165,000 to 6100 but there was 
a return to 22,000 and later to 35,000. The spleen decreased markedly 
in the first case but not so much in the second which was of longer dura- 
tion. The general health was very good in both cases and they were 
working every day. There seemed to be a tendency to gradual increase of 
the number of leukocytes after treatment so they hesitate to speak of a cure. 

WendeP has collected thirty-eight cases. In 90 per cent, there was 
improvement. In two instances there was no appreciable change. 
In two, the disease progressed rapidly notwithstanding treatment. In 
one instance the patient succumbed to an intercurrent pneumonia. In 
two others, death ensued although improved at first. The myeloid variety 
seems to offer a better prognosis than the lymphatic although cases of 
the latter have been benefited. 

Schieffer* has treated five cases. Results were fair in three cases 
and he pronounces them cured for the time at least. One patient aband- 
oned treatment after material improvement by a few exposures. The 
fifth patient, a man of forty-six years, almost moribund showed marked 
improvement at first and later the symptoms returned and the patient 
died in collapse. Schieffer ranks the avray in leukaemia with digitalis 
in heart disease. It produces unmistakably good effect and if even only 
symptomatic, we cannot afford to do without it. 

C. H. Milland^ reports four cases treated by the a;-ray and the results 
were favorable in all. One was markedly benefited and there was a 
marked diminution in the size of the spleen and the leukocytes fell from 
246,000 to 19,400 and myelocytes were greatly reduced in number. The 
second case although it improved had a superimposed tuberculous infec- 
tion to which it succumbed. The other two cases showed improvement 
of the general health and a decrease in the niunber of leukocytes and also 
in the percentage of myelocytes although the blood findings did not 
come to normal. 

J. Smith's^ experience and study of leukaemia have convinced him 

' Miinch. med. Woch., Hi., No. 4, Januaty 24, 1905. 
» Ibid., » Ibid. 

* British Medical Journal, July 1, 1905. 

• Berliner klin. Wochenschrift, xlii. No. 48. 
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that the treatment reduces the consumption of neutrophiles, eosinophiles 
and mast cells in the circulating blood. The extent of the reduction 
depends on the duration and intensity of the exposure which may lead 
finally to far reaching, although never quite complete^ restoration of the 
blood to normal. 

The morphological behavior of the blood cells shows^ he thinks, that 
there can be no question of destruction of the circulatory leukocytes 
or injury of the blood forming organs under the influence of the x-rays. 
Roentgen exposures have an entirely different action on the sound and 
on the leukemic human organisms as he explains in detail. He defines 
leukaemia as the expression of an inmiense destruction of leukocytes 
and constant consequent demand for the production of more, with some 
special stimulus for the hyperplastic development of the blood forming 
organs. This stimulus may be some special property of a still hypo- 
thetical virus affecting these organs. 

W. F. Chung^ reports the autopsy of a case of myeloid leukemia pre- 
viously reported. At the time of the previous report the patient had 
60,000 leukocytes. Some time later he began to run down and became 
discouraged, discontinued the treatment and died. The autopsy showed 
the damages of a leukaemia. 

Brown and Jack' report a case which was treated with rc-rays and which 
did very well for some time but ultimately died. The patient was under 
observation for sixteen months and was in very good condition until 
about two months before death. His spleen diminished markedly in 
size and his leukocytes fell from 800,000 to 8,000 and remained in the 
neighborhood of 8000 for three months and at the same time the myelo- 
cytes disappeared from the blood. The leukocytes incaieased, however^ 
the myelocytes returned and the patient became apparently profoundly 
toxic and died. There was a normal red blood count and hemoglobin 
content during the favorable period but these sank as the patient retro- 
graded. The leukocyte count never rose to a pcHnt above 78,000 after 
the ray treatment and the day before death was only 5601. 

The autopsy showed only one lesion suggestive of leukaemia and that 
was the condition of the lymph glands which were hyperplastic resemb- 
ling those seen in cases of lymphosarcoma or that of lymphatic leukaemia, 
minus the increase of mononuclear elements in the blood. The 
spleen was of the same type as that sieen in splenic anaemia being char- 
acterized by a hyperplasia of fibrous tissue. Counts made of the leuko- 
cytes in the vesseb show an unusually high percentage of mononuclears. 
There was, however, nowhere any increase of leukocytes in the vessels 
suggesting the existence of leukaemia. The calcification existing in the 

* Califomia Academy of Medicine, April 25, 1906. 

' Journal of the American Medical Association, March 25, 1905. 
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kidney was remarkable for its extent. It suggested the occurrence of 
an intoxication causing degeneration or necrosis of the epithelium of the 
convoluted tubules followed by a deposit of lime salts such as occurs in 
poisoning with mercuric chloride. 

Heineke, according to these authors, found that a brief exposure of 
mice, rabbits and dogs to the rays induces a destructive process in the 
lymph follicles. With an exposure too .brief to induce changes in the 
skin he could cause a distinct destruction of the nuclei of the leukocytes 
in the follicles of the spleen leading to their almost complete disappear- 
ance. Analogous processes took place in the other lymphoid elements. 
His remarks on the changes in the bone-marrow are not clear except that 
some destruction of lymphoid elements took place. 

Edsall and Musser^ report two cases treated by the :r-rays. One of 
these cases had had a previous treatment by the x-ray and its second 
application proved without avail and the patient died. The second case 
did very well, the leukocyte count fell to a marked degree from 304,400 to 
9040 and the size of the spleen diminished from a position an inch above 
Poupart's ligament to above the level of the umbilicus, and coincidently 
with the changes in spleen and blood there was a marked improvement 
in the general health of the patient. 

The technique of the application of the o^-ray in leukaemia varies some- 
what with different observers but in general is the same. First and 
foremost the hard rays are used in order to obtain the penetration of 
tissue necessary and to avoid setting up a dermatitis. 

2. The tube is usually placed at a distance of from four to twelve 
inches from the surface of the body. Using the hard rays at the longer 
dbtance seems best for in this way we can avoid the effect of the soft 
rays, namely the production of a dermatitis. 

3. The treatments may be every day, on alternate days, or may be 
only twice a week, the number of treatments and their frequency depends 
a good deal on the manner in which the individual reacts to the 
treatment. 

4. The time of the treatment varies from ten to thirty minutes and 
may be divided up, the ray being applied for fifteen minutes to the spleen 
and fifteen minutes to the epiphyses of the long bones or the sternum. 

5. The rays may be applied to the spleen, to the epiphyses of the long 
bones, to the sternum, to the vertebra, or to the liver. It seems to be 
most commonly applied over the spleen and the epiphyses of the tibia 
or femur. 

6. The total length of the treatment may be anything, depending 
on the progress of the case, but in the large majority of cases it is about 
six hundred minutes. 

* University of Pennsylvania Medical Bulletin, September, 1905. 
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Linduer* reports a case of splenic leukaemia treated by removal of ihs 
sjdeen. The patient's health was markedly improved although the en- 
tire syndrome of leukaemia did not disappear. Four cases are on record 
that were restored to health by splenectomy. On the other hand, reports 
have been published of twenty-eight cases in which no benefit i^esulted 
from the operation. 

In conclusion it can be said that the application of the x-rays is the 
best therapeutic measure we at present possess for the treatment of 
leukaemia and although we may not be able to speak of cure, yet the 
patients can undoubtedly be greatly benefited. 

LeukoeytOBis. Brown' believes, after reviewing the literature con- 
cerning the variations of white blood cells in health and disease that a 
thorough appreciation of the exact significance of leukocytosis will not 
be possible until we have definitely determined the mode of origin of 
the various forms of white blood cells, and their relationship to each 
other. A study of these cells, however, in the various dbeases in patho- 
logical conditions has demonstrated beyond a doubt that their deter- 
mination is of real practical help in the diagnosis and prognosis of dis- 
ease. There are only a few diseases in which an absolute diagnosis can 
be made from the blood examination alone, but in many other diseases 
the condition of the leukocytes aids in making the diagnosis; thus, the 
study of the leukocytes has rendered possible the diagnosis of a certain 
number of diseases, as the leukaemias and trichinosis, besides rendering 
marked assistance in the diagnosis of others, as tuberculosis, typhoid 
fever, pneumonia, and various inflammatory and suppurative conditions. 
It tells much in regard to the prognosis of all forms of infection and inflam- 
mation and aids in discriminating diseases presenting clinical pictures 
markedly alike, such as central pneumonia, typhoid fever, appendicitis 
and conditions simulating it but of entirely different origin, peritonitis 
and gastrointestinal autointoxication, lymphatic leukaemia and Hodg- 
kin's disease, myelogenous leukaemia and Banti's disease, measles and 
scarlet fever. It has provided the surgeon and gynecologist with the 
ready means of determining whether or not he is dealing with inflam- 
matory or suppurative processes, whether the process is diminishing 
or increasing, and tells him much regarding the prognosis of cases. 
Leukocyte counting, Brown believes, has not and never will reach the 
point at which it, and it alone, will furnish us with an absolutely correct 
diagnosis and prognosis, but in the past it has been a great help, and it 
will be in the future even more important to the physician and surgeon 
who value correctly its possibilities and its limitations. 

Beckei^ suggests the production of a leukocytosis as a therapeutic 

* Deutsch. Archiv f. klin. Med., Ixxxv. Heft 2. 

* American Medicine, Nov. 4, 1905. ■ Therapeutic Gazette, Oct. 15, 1905, 
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measure. Laboratory experiments have shown that in the acute infec- 
tionsy the toxin is combatted by an antitoxin set free by a destruction 
of the polymorphonuclear leukocytes. This being true, he believes that 
the larger the number of leukocytes, the greater the amount of antitoxin 
set free. In consequence of which there will be a greater power on the part 
of the individual to combat infection. Clinically he has found that the 
cases showing a low leukocytic count have a bad prognosis. Becker 
proposes the production of a leukocytosis by means of drugs. He recom- 
mends pilocarpin, sodium cinnamate, and nucleinic aci<;^. He advises 
the use of the last named remedy in a 5 per cent, solution, 5 to 20 minims 
being given at a dose. It must be given hypodermically as it is decom- 
posed by the gastric juice. One dose is usually sufficient and improve- 
ment begins in six to twelve hours. 

The Leukocytes in Disease. Heiman* made leukocyte counts 
in nineteen cases of brcmckopneumonia occurring in children from ten 
months to five and one-half years. During the height of the illness, the 
highest leukocyte count was 73,000, the lowest 12,600 There were 
twelve recoveries and seven deaths. In the former, all the counts during 
the first few days of the illness were high, while toward the end of the 
disease, the counts became low except in two cases, one being complicated 
by a mastoiditis and the other by tonsillitis. All the seven fatal cases gave 
high counts early in the disease, but shortly before death in four of the 
cases, the leukocytes were markedly diminished, while in the other three 
they remained high. He abo studied twenty-four cases of lobar jmevn 
TTumia occurring in children varying in age from two and one-half to nine 
years. The highest count, while the pneumonia was active, was 55,800. 
The lowest, excluding a post-typhoid case and a case of pleurisy, was 
20,200. There were only two fatal cases and in both of these a well 
marked leukocytosis was present during the height of the disease, while 
just before death a marked drop in the count occurred. In seven cases 
of empyema studied, there was a marked leukocytosis at the onset. Six 
of these recovered and one died. The fatal case gave the highest blood 
count at the onset of the disease as well as the highest terminal count. 
The leukocytosis of bronchopneumonia was found to be independent 
of the amount of lung involved nor did the degree of leukocytosis have 
any relation to the height of the temperature. Heiman concludes from 
his observations that though there are some exceptions, the general rule 
in bronchopneumonia is that failure of the leukocytic count to drop when 
the pulmonary signs disappear indicates either a complication or a fatal 
termination of the illness, and that a constant and considerable leuko- 
cytosis may regularly be expected in lobar pneumonia of children; the 
degree of leukocytosis being about the same as in bronchopneumonia, 

* Archives of Pediatrics, October, 1905. 
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but differing in that the white count is high when the pulmonary involve- 
ment is greater, an increasing leukocytosis being the general rule in 
children, the maximum being reached just before the crisis. The fail- 
ure to drop after the crisis may indicate a complication, yet this may 
be of no special significance. In general Heiman believes that the 
diagnostic value of the leukocytes in the pulmonary affection of children 
is limited, but that in certain instances the leukocyte count is of great 
diagnostic aid. Blood counts should he made frequently and at regular 
intervals. A sharp rise of the count provided that other causes of 
leukocytosis can be excluded, is then strong presumptive evidence of a 
supervening empyema. 

Farmer, Moore, and Walker* have observed a peculiar behavior of 
leukocytes in very early examples of carcinoma in various parts of the 
human body. The phenomenon appeared to be mainly, if not entirely, 
restricted to cancer in its earlier stages, and did not occur in older growths, 
in metastases, or in grafts introduced into other individuals. In a 
rectal carcinoma, the size of a bean, it was foufid that there was a very 
distinct zone of transition from the normal to the cancerous elements 
around the periphery of the tumor immediately within the outer zone; 
the leukocytic crowding was more strikingly apparent and in a number 
of the cells it was easy to discern the presence of leukocytes which 
had invaded the epithelial cells where they stained readily. This phe- 
nomenon did not occur in the adjacent healthy tissue nor in the inflam- 
mation produced artificially. The most important, as well as the most 
singular factor lay in the fact that neither the leukocyte nor the invaded 
tissue cell appeared to be enlarged. In many instances it was found that 
both the leukocyte and the tissue cell were divided mitotically at the same 
time. The authors believe that a mixture of the chromosomes derived 
from the leukocyte and tissue cell respectively is distributed between 
the daughter nuclei resulting from the mytosis. In this way a complete 
distribution of the normal chromosome constituents of the cell will be 
effected and the distribution must be of a qualitative as well as of a quan- 
titative character. What its relation to the ultimate reduction occurring 
in neoplastic cells may be is a subject for further investigation. 

SilP emphasizes the importance of a differential count and the enumer- 
ation of the polymorphonuclear leukocytes in purulent affections. He 
states that if both the leukocytic count and the polymorphonuclear count 
rise together, it indicates that the infection is growing more severe but 
that the resistance is rising pari passu. If they both fall together, it 
indicates that the body resistance has overcome the infection and the 
latter is on the decrease, but if the leukocyte count falls, while the poly- 

* Lancet, August 15, 1905. 

* Detroit Medical Journal, September, 1905. 
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morphonuclear lemains high or rises, it indicates that the infection is 
spreading, and the resistance is being overcome. The outlook is then 
unfavorable. 

Fettermann^ emphasizes the fact that a high leukocytosis in the first 
days of appendicitis indicates that the organism is actively at work strug- 
gling with its invaders. An operation undertaken under these conditions 
has a good prognosis. His experience has been that a high leukocyte 
count indicates a severe infection but is no criterion as to the presence 
of pus. 

Bemdt^ discusses the leukocyte count in appendicitis and states that 
it is of use to the surgeon only when positive. He thinks a continued 
high count above 25,000 can be relied on as meaning the presence of 
pus formation, but the absence of an increased leukocyte count can never 
be considered a proof that pus does not exits. He emphasizes the value 
of the leukocyte count as a factor in differentiating between appendicitis 
and typhoid fever. 

Rogers' discusses the leukopenia occurring in cachexial fever and kaia- 
azar and concludes: 

1. A very marked decrease in leukocytes is always found in uncom- 
plicated cases of cachexial fever and when they number below 2,000 per 
c.mm. this is almost diagnostic of the disease, but may rarely occur 
in true malarial cachexia. 

2. In cachexiai fever the leukocytes are reduced to a greater degree 
than the red corpuscles so that the ratio falls below 1 : 1000 in all uncom- 
plicated cases. This is rarely so in true malarial cachexia while a 
reduction in the ratio to below 1 :1500 appears to be quite diagnostic 
of cachexial from other Indian fevers. 

3. The most marked degrees of reduction of the leukocytes and especi- 
ally of the polymorphonuclears is of bad prognostic import and vice versa. 

4. Red bone-marrow tabloids are of great value in increasing the leuko- 
cytes and this increase may take place during the continuance for months 
of intermittent fever and be then followed by cessation of the fever and 
complete recovery. 

5. High intermittent fever is accompanied by progressive deteriora- 
tion of the blood and general condition, but it may be often to a large 
extent reduced to the less intermittent form by continued large doses of 
quinine combined with red marrow. The best results yet reported have 

'been obtained by those who carry out vigorous quinine treatment. 

'^Tileston and Locke* studied the blood of thirty-four cases of scarlatina, 
twenty-eight of whom were between the ages of two and ten years, one 

» Miinch. Med. Woch., 1904. li. No. 50. » Ibid. 

» British Medical Journal, April 1, 1905. 
• * Journal of Infectious Diseases, vol. ii. 1905. 

18 



274 DISEASES OF THE BLOOD 

under two years and the remaining five varying from eleven to twenty- 
three. The examinations were usually begun on the second or third 
day and continued until death in the fatal cases or until the establishment 
of complete convalescence in those ending in recovery. Only such cases 
were selected as gave unmistakable evidence of the disease and remained 
under a constant regime of diet and treatment. In no case was medi- 
cation used other than small doses of strychnine and even that in but few. 
With absolute uniformity the blood was taken about 9.30 a.m. or 4 p.m. 
in order to avoid any possible influence by the ingestion of food. Six- 
teen of these cases were classified as mild, eleven moderate, and five 
severe in type. Tileston emphasizes the fact that any attempt at defi- 
nite deduction regarding the number of blood cells occurring in the 
course of any disease must take into consideration the normal variations 
from year to year in infancy and early childhood. He states that the 
normal number of leukocytes in infancy varies from 10,000 to 15,000 
per c.nun. dropping to about 12,000 per c.nmi. in the second year and 
slowly decreasing to reach the normal adult value (7500 to 10,000 per 
c.nun.) at the tenth year. In children the lymphocytes were found to be 
somewhat increased with a corresponding decrease in the polynudears 
as compared with adults, while slight or unknown causes produced 
marked changes. 

The changes in the percentage of hemoglobin were somewhat irregular 
but commonly the value was at the beginning normal, later showing a 
tendency to gradual decrease. In several of the mild as well as the moder- 
ately severe cases, no appreciable diminution could be made out, while 
in others a loss of from 6 per cent, to 20 per cent, was noted. The severe 
cases so far as studied were uniformly accompanied by a loss of from 10 
per cent, to 25 per cent, of hemoglobin. Complications, especially diph- 
theria and nephritis, often produced an abrupt loss in a few days of 
from 5 per cent, to 20 per cent. In uncomplicated cases the loss of hemo- 
globin was very gradual, occasionally reaching its lowest point only after 
several weeks, and more slowly mounting up to normal during con- 
valescence. 

The changes in the red cells were much less definite and constant than 
those described by other authors. At the onset the number of erythro- 
cytes was almost invariably normal, 4,300,000 to 5,600,000 per cnmi. 
During the first few weeks of the disease, their course varied with the 
severity of the condition, in very mild cases usually not diminishing at 
all or even increasing; in the cases of moderate severity, sometimes 
falling from 100,000 to 700,000 per cnun. ; and in the severe types sink- 
ing much more abruptly and constantly, though in no instance more 
than 700,000. Among the uncomplicated cases, the lowest count recorded 
was 3,700,000 per c.nmi This, however, was in a debilitated child of 
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two and one-half years. The degree of leukocytosis varied so much 
with the age and severity of the disease that any general exact statement 
of the blood count in scarlatina is in the authorsV opinion impossible. 
They, therefore, attempt to represent the course of the blood count in 
the various stages of the disease by combining the tabulated results 
into a composite curve excluding all such counts as appeared to be 
influenced by complications or other conditions. From this average 
count it was found that the leukocytosis rises somewhat during the 
first two days to 16,000 or 17,000 per cmm.; then more suddenly on 
the third day to its maximum, 23,000 per cmm. The leukocytosis 
falls slightly on the fourth and fifth, to rise again to 21,400 on the 
eleventh. Subsequently the general course was irregularly downward 
until at the end of the third week the count became about 12,000 to 
14,000 per cmm. During the fourth and fifth weeks, the curve was 
irregular but with a general tendency upward. As a rule the absolute 
number of mononuclear leukocytes was at first slightly increased and 
throughout the remainder of the disease greatly so. The eosinophiles 
were in the beginning either absent or much diminished but soon rose 
to slightly above normal values, often on the fourth or fifth day as high 
as 5 or 6 per cent. 

Even during convalescence a continued or temporary high value was 
sometimes met. No especial changes in the percentage of the mast cells 
were noted except occasionally a slight decrease in the early stages of the 
disease followed in convalescence by a material increase. The number 
of blood platelets seemed to be extremely variable and without constant 
relation to the period or severity of the disease, although in several in- 
stances they were distinctly increased during early desquamation. In 
studying the efiFect of complications upon the blood in scarlatina, Tileston 
and Locke obtained surprisingly negative results. The cases of measles, 
local abscesses, endocarditis, otitis media serosa, and typhoid fever 
produced no definite alterations in the blood. Two cases of otitis media 
purulenta gave a slight increase in the leukocytosis with a corresponding 
rise in the percentage of polynuclear leukocytes. One case of diph- 
theria produced similar changes, but of only very moderate degree. In 
one case in which nephritis developed on the twenty-second day of the 
disease,* the leukocytic count, made immediately after the onset of 
symptoms, increased in number from 17,500 to 20,800, with an in- 
crease in the percentage of polynuclears from 67.50 per cent, to 72.50 
per cent. Three days later the blood count rose to 25,900, and the 
neutrophiles to 74.25 per cent. With the subsidence of the symp- 
toms, both diminished rapidly. Of the ten cases of cervical adenitis 
occurring in the course of scarlatina, three apparently produced a 
marked increase in the white count and neutrophiles. The white 
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count finally approximated nonnal limits in the sixth or seventh 
week. Striking exceptions to this general course were found in 
some of the cases. Those of a very mild type, as a rule, showed a 
less intense leukocytosis which was shorter in duration, while many 
of the very severe cases on the other hand gave much higher values which 
were sustained for a longer time. While the results were not absolutely 
constant, the authors believe that within certain limits the degree of 
leukocytosis bears a direct relation to the severity of the dbease and that 
the duration of the leukocytosis bears a corresponding relation to the 
gravity of the symptoms. The maximum leukocytosis seemed to corre- 
spond quite closely in time with the highest temperature, but appeared 
from one to two days earlier and persisted from a few days to severa 
weeks longer and during the course of the disease was not influenced by 
the character of the fever curve. The course of the different counts 
of leukocytosis presented considerable variation in a few individual cases 
but considered altogether they conform to a uniform type. The poly- 
nuclears were during the first few days of the disease relatively much 
increased, reaching the maximum 80 per cent.,to 95 per cent, on the sec- 
ond to the eighth day, to fall abruptly, then gradually to normal or sub- 
normal at the end of the third to the sixth week. Absolutely these cells 
first took almost precisely the same course but later fell more rapidly. 
During the first week, the absolute value ran parallel with a total leuko- 
cytosis but subsequently sank more abruptly, due to the increase in the 
mononuclears. Never, however, in contrast to the percentage value 
did the number of neutrophiles become subnormal. Both relatively and 
absolutely the mononuclear cells took a direction complimentary to the 
polynuclears. From a normal percentage at the onset they quickly fell 
on the second to the fourth day to even 4 per cent, or 5 per cent, in 
extreme cases, rose to normal during the next few days and for the fol- 
lowing few weeks more slowly to 50 per cent, or higher. Convalescence 
was thus characterized by a mononucleosis which persisted for many 
weeks. 

Tileston and Locke conclude: First that the blood of scarlatina in 
children differs from that in adults only in proportion to the differences 
in normal blood at different ages. Second, that a slight secondary 
anaemia is the rule in all but the very mild cases and varies*directly 
with the severity and duration of the disease; the fall in hemoglobin 
being from 5 per cent, to 25 per cent., in the erythrocytes from 100,000 
to 700,000 per c.mm., both returning to normal after a period of several 
weeks. Third, that a hyperleukocytosis almost invariably accompanies 
the disease, and runs a characteristic course, rising abruptly on the 
second to eighth day to 18,000 to 40,000 per c.mm. and falling rapidly 
for a few days, then more gradually to reach the normal in convales- 
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cence usually at the end of from three to six weeks. Fourth, that 
during the period of invasion and eruption, the poljmuclear leukocytes 
are both relatively and absolutely increased^ but decrease gradually 
with the fall in the leukocytosis until convalescence, when they become 
relatively, though never absolutely below normal. The mononuclears 
take an exactly opposite course, and with the onset, the eosinophiles 
disappear entirely or are greatly reduced to rise above normal when 
defervescence begins, this eosinophiHa persisting until late convales- 
cence. The myelocytes are often seen in small numbers as in all 
infectious diseases. Fifth, that complications with a few exceptions 
exert no influence upon the course of the blood. If severe they may 
increase the anaemia and in a few instances (nephritis and diphtheria) 
even produce a rise in the leukocytosis. 

Eoflinophilia. Many views as to the origin of these cells have been put 
forth. Some observers believe that leukocytes with these coarse granules 
are derived from those with fine granules. Others (Ehrlich) that they are 
transformed connective tissue cells; others that they are formed in the 
bronchial or intestinal mucosa. Another view that the eosinophile 
granules are formed from material ingested by leukocytes seems to have 
more support. Acidophile substance formed from nuclei undergoing 
degeneration is ingested by phagocytes. 

Teichmuller,* repeating experiments which Heidenheim' tried in 
studying the number of eosinophiles in the villi of the intestine, concluded 
that starvation causes a temporary increase followed by a diminution of 
the eosinophiles. This diminution was not found to take place in the 
bone-marrow. 

In human muscle infected with trichinee, T. R. Brown* found both 
neutrophile and eosinophilic leukocytes in contact with the much-altered 
muscle fibres. Finding what he thought to be transitional stages, he 
concluded that probably the neutrophilic formed the eosinophilic granules 
by ingesting degenerated muscle fibre, and in trichinosis, when eosino- 
philes were markedly increased in the circulating blood, the neutrophilic 
leukocytes had undergone a corresponding diminution in number. 

MetschnikofT* has noticed spirilla of cholera, taken up by leukocytes 
of the guinea-pig, become altered so as to take the acid stain, while 
Mesnil* believes anthrax bacilli are taken up and transformed into eosino- 
phile granules by the lizard. Opie* believes that the origin of the eosino- 
phile from the eosinophilic myelocytes in the bone-marrow represents 

* Deutsch. Arch. f. klin. Med., 1898, vol. Ix. p. 576. 

» Pfluger's Archiv f. Phys., 1888, vol. xUii. Suppl. Heft. 
' Journal of Experimental Medicine, 1898, vol. iii. p. 315. 

* Annales de Tlnstitut Pasteur, vol. viii. p. 58, 1894. 

• Ibid., vol. ix. p. 301, 1895. 

• American Journal of the Medical Sciences, February, 1904. 
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an analogous phenomenon to the origin of the polymorphoneutrophiles 
from the neutrophilic myelocytes, and that they reach the tissues by way 
of the bloodvessels, passing through their walls. 

In Opie's^ second experiments, studying the relation of eosinophiles 
to an animal parasite, small pieces of pork infected by trichinae were 
teased in glycerin containing 5 per cent, acid and pressed between two 
glass slides and the encapsulated trichinae examined under low power. 

Small pieces of the pork found to contain about 2000 trichinae, after 
being ingested by guinea pigs, increased the eosinophiles to 15 percent, 
or so, on about the twenty-fifth day, while at the sixty-fifth day, the num- 
ber had again fallen to 1 per cent, and the animal had recovered. Thus 
the eosinophiles are in largest numbers in the circulation at about the 
time when, according to Leuckart,' the embryonic trichinae are passing 
in great numbers from the intestine to the muscles. 

Opie believes that an increase of the eosinophile cell in the bone-marrow 
causes other cells in part to be displaced and retards the multiplication of 
the polymorpholeukocytes, so that the number of the latter in the blood 
diminishes; and that it is unnecessary to assume, as does Brown, that the 
diminution is due to transformation of the neutrophile into the eosino- 
phile. In the bone-marrow there is also a decrease in the amount of 
fat, as in bacterial infection causing a leukocytosis. Mild infection by 
the trichina stimulates the eosinophile cells to active multiplication, but 
severe infection causes degenerative changes and their destruction. 

Opie,' in his third paper, studying the relation of the eosinophile cells 
to bacterial infection, concluded that certain bacteria (bacillus tubercu- 
losis, bacillus cholera suis) producing somewhat chronic, fatal infection in 
guinea-pigs cause the eosinophilic leukocytes to gradually dbappear 
from the circulating blood. 

After the inoculation of an organism (bacillus pyocyaneus) producing 
an infection from which the animal is capable of recovering, eosinophilic 
leukocytes disappear from the peripheral circulation, so that their propor- 
tion may fall from 5 or 10 per cent, to less than 1 per cent. The number 
of eosinophilic leukocytes then increases, and at the end of four or five 
days both the relative and absolute number of these cells may consider- 
ably exceed that present in the peripheral circulation before inoculation. 
At the end of six or seven days the number of eosinophilic leukocytes 
is again normal. 

Under the influence of severe bacterial infection, eosinophilic myelo- 
cytes together with other elements, usually regarded as characteristic 
of the bone-marrow, accumulate in the spleen and may be found in the 

* American Journal of the Medical Sciences, vol. cxxvii. p. 477. 
' Die Menschlichen Parasiten, Leipsic and Heidelberg, 1876, vol. ii. 
[ ■ American Journal of the Medical Sciences, vol. cxxvii. p. 988. 
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circulating blood. The occurrence of this phenomenon within from two 
to four hours after inoculation demonstrates that these elements are de- 
rived from the bone-marrow and are not formed in the spleen. Myelo- 
cytes with both fine and coarse (eosinophilic) granulations, which have 
found their way to the spleen, here multiply by karyokinetic division. 

Bacteria exert a chemotactic influence upon cells with eosinophilic 
granulation, attracting them from the circulating blood to the site of 
inoculation and from the bone-marrow into the blood. Eosinophilic 
leukocytes, like the finely granular polynuclear leukocytes, accumu- 
late in the neighborhood of bacteria injected into the body and, though 
they rarely act as phagocytes, have a part in the series of changes which 
follow bacterial invasion. 

J. Morgan CoflBn,* in his article on "Tropical Liver Abscesses," notes 
a slight increase in the percentage of eosinophilic, and especially con- 
siders the leukocytosis as a valuable guide in the diagnosis, while 
H. M. Snyder' also noted an increase in the eosinophiles in amcebic dysentery. 

C. J. Fauconnet* noted eosinophilia due to tuberculin fever, and W. T. 
Cummins,^ in a study of the blood in cases inoculated with tuberculous 
serum, also found an eosinophilia. W. T. Longcope' noted the great 
number of eosinophiles in the bone-marrow, with other widely distributed 
situations, in a fatal case of Hodgkin's disease with general eosinophilia. 

Zappert,' believes that eosinophilia occurs in the group of post-leuko- 
cytosis, with which Ehrlich agrees. 

Leichtenstein observed 72 per cent, eosinophiles in the blood of a 
patient with ankylostoma and during a croupous pneumonia which the 
patient had, these cells fell to 6 or 7 per cent., and after the clearing up 
of this disease, rose again to 54 per cent. He believes that when the 
condition of the eosinophiles before an acute fever is not known, that it 
is not possible to call a then appearing eosinophilia post-febrile, until all 
other possible causes have been excluded and especially an eosinophilia 
existing before the fever. 

L. N. Boston reports a case of chyloric aacUea with eosinophilia from 
which he excluded trichinosis by a careful study of parts of the soleus 
muscle. In several differential counts, ranging from a few days to four 
weeks apart, the eosinophiles varied from 10 per cent, to 5.5 per cent, to 
13.3 per cent., while the red blood corpuscles steadily decreased, and 
toward the end basic granulations and nuclei appeared in some of the 
red cells. 

^ American Medicine, January 27, 1906. 

' Proceedings of Pathological Society of Phila., March 8, 1906. 

* Deutsch. Archiv f. kliii. Med., vol. Ixxxii. No. 6. 

* Proceedings of Philadelphia Pathological Society, March 8, 1906. 

• Ibid. 

• Skandinav. Archiv; Zeitschrift f. klin. Med., 1893, Bd. xxiii. p. 296. 
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lodophilia. The interest in the reaction known as iodophilia, in which 
the protoplasm of the leukocytes, especially those of the polymorphonu- 
clear type, shows a peculiar susceptibility to the action of iodine,. has 
during the past year or so again been more manifest. Several works on 
laboratory or clinical diagnosis, in their latest editions, have included 
a reference to the condition and to the method of detection, and several 
articles have appeared upon the subject, notably the ones by Keen* and 
J. C. Da Costa, Jr.* 

ITie technique of the method is still virtually the same as that sug- 
gested by Ehrlich' in 1883. Fresh, moist films of normal blood, exposed 
to iodine vapor before they have had time to dry, show the same dark 
brown or variable brown staining of the protoplasm of the leukocytes, 
that is seen in dried blood films from certain diseased conditions. 
Wolffs believes that some substance, susceptible to the action of 
iodine, probably cellular glycogen, is present in the circulating leuko- 
cytes, which owing to its extreme solubility, is not present in dried 
films of normal blood, but is made insoluble by certain toxins and its 
presence is thus able to be'demonstrated. Sorochowitsch*^ suggests that 
while normal cellular glycogen is transformed into glucose by the action 
of certain ferments, when there is a toxin interference with the activity 
of these ferments, the glycogen accumulates within the leukocytes in suffi- 
cient quantity to be recognized. 

Therefore, air-dried blood spreads, unfixed, are treated with a reagent, 
made up of one part iodine, five parts potassium iodide and one hundred 
parts of distilled water, to which fifty parts of gum arabic are added, the 
entire process consisting in mounting the cover-glass upon a glass slide 
by means of a drop of this reagent and in examining after five minutes 
under the microscope with an oil immersion lens. The "Vital Iodine 
Fixation Method," consisting of exposure of the dried film to the fumes 
from iodine crystals for five minutes and mounting in levulose, as 
recommended by Zollikofer," also gives satisfactory results. The ex- 
posure for several hours, in either test, does not seem to produce a more 
intense reaction. 

Da Costa' obtained blood films from one hundred patients sufiFering 
from various acute infections and chronic disorders and in fifty of these 
made counts of the erythrocytes and of the leukocytes (absolute and difiFer- 
ential) and hemoglobin estimatibns. In addition, blood films from twenty 
healthy individuals were examined as a preliminary step and later, others, 

* Rapports Prem. Cong, de la Soc. Intemat. de Chir., Bnixelles, 1905, 16. 
' Proceedings Philadelphia Pathological Society, December 28, 1905. 

8 Zeitschrift f. Klin. Med., 1883, vi. 33. 

* Ibid., 1904, li. 407. » Ibid., li. 245. 
" Inaug. Dissertation, Berlin, 1899. ' Loc. cit. 
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as controls, and the result was uniformly negative for iodophilia. In 
fifty of the positive reactions, the percentage of iodophiles and of the dif- 
ferent types of such cells, was calculated, twenty-five showing simple 
diffuse staining, the color ranging from a delicate shade of tan to a deep 
mahogany red; twenty-four a diffuse discoloration plus a granular stip- 
pling, almost black in places, and the remaining single case showing purely 
granular mottling of the protoplasm alone. In the diffuse type the deep- 
est coloring is generally observed in the neighborhood of the nucleus and 
at the periphery of the cell, the intervening protoplasm being either of 
a diffuse lighter brown shade, as is the rule in reactions of moderate 
intensity, or blotched irregularly with deeper mahogany colored areas 
upon a paler undertone, as is the general finding in reactions of more 
striking intensity. 

In the granular type, the individual granules varying in size from that 
of the most delicate neutrophile to that of the coarsest mast cells, are 
usually oval or spherical in shape, and are distributed generally toward 
the periphery of the cell. They never fuse into a conglomerate mass. 
Beside the polymorphonuclear leukocytes, the lymphocytes, especially 
the small variety, occasionally are iodophilous, with usually three or 
four small coarse deep mahogany colored spheres, springing from 
their outer margin and contrasting with the scanty rim of cell body. 
Neutrophilic myelocytes are also occasionally affected and eosinophiles 
have twice been observed to show iodophilia by Da Costa and once by 
Zollikofer. In blood from a case of acute lymphatic leukcemia, in which 
many lymphocytes were undergoing mitosis. Da Costa demonstrated 
in several of these cells, both in those with monaster and diaster figures, 
fine iodophilous granules and diffuse iodophilia of the polymorphonu- 
clear neutrophiles. The frankly degenerated leukocyte, so long as it 
remained structurally intact, did not show any reaction. 

The degree of iodophilia in any given blood film, reacting positively, 
is determined partly by the activity of the toxaemia in the individual case 
and partly by the inherent vulnerability of the cells. An abundance of 
deeply stained cells is commonly met with in septic cases with febrile 
disturbance^, prostration and other signs of severe infection, and in 
such instances it seems reasonable to regard the reaction as a rough gage 
of toxsemia. Well-defined iodophilia may also occur in those who suffer 
from non-septic diseases, and who, though acutely ill, show no signs of 
grave systemic intoxication. In these cases the cells may thus manifest a 
pathologically hyperseiisitiveness. 

The mere question of leukocytosis has not the slightest bearing upon the 
production of iodophilia. Toxaemia, not the leukocyte range, is the factor 
of the reaction, which makes it easy to understand why the blood of a pro- 
foundly septic patient may show a decided leukopenia with intense 
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iodophilia, while high leukocytosis without iodophilia may be found in 
a disease exciting a toxaemia sufficient to stimulate the overproduction 
of leukocytes, but not intense enough, nor of the character requisite to 
effect them structurally. But iodophilia is far more frequent with leu- 
kocytosis than with normal counts, because leukocytosis is caused by 
more or less toxaemia. Da Costa's cases showing that 88.5 per cent of 
those cases showing leukocytosis, gave a positive iodine reaction. And 
usually, although not in every individual case, the higher the polymor- 
phonuclear percentage, the more intense the iodophilia, as this grade of 
iodophilia is very commonly accompanied by absolute leukocytosis, 
which means a higher number of polymorphonuclears, the very cells 
most susceptible to iodine. Locke^ believes it to be a more reliable in- 
dication of the intensity of the infection than the number of leukocytes. 

As opposed to this, F. E. Sondem, of New York, believes that the value 
of the finding of iodophilia is quite secondary to the relative differential 
and total leukocyte count, in estimating the character and severity of 
an inflammatory process. 

Eaminer' has shown that in normal animals the neutrophiles of the 
bone-marrow never show the slightest evidence of susceptibility to iodine, 
while in animals showing iodophilia in the peripheral circulating polymor- 
phonuclears, similar changes are found in the bone-marrow and Da Costa 
has observed in a case of acute lymphatic leukaemia, iodophilia both 
in the polymorphonuclear leukocytes and in the lymphocytes of the 
circulating blood during life and of the bone-marrow after death. 

Da Costa sums up the results of his careful research as follows: 

1. In the dry blood film, intracellular iodophilia indicates a form of 
leukocytic degeneration of toxic origin, and due presimiably to an ab- 
normal affinity of the cell glycogen for iodine. The same reaction in the 
fresh wet-blood film b physiological. Extracellular iodine-stained masses 
in the plasma have no definite pathological significance, so far as can be 
determined. 

2. The toxic factor of the reaction may be absolute and frankly demon- 
strable, as in pyogenic septicaemia and in pneumonia; or it may be indefi- 
nite and masked as in pernicious anaemia and in cachectic states. 

3. "The reaction is restricted to the cytoplasm of the leukocytes, never 
affecting their nuclear structures. In fully 98 per cent, of all reactions 
the polynuclear neutrophiles are implicated; in about 20 per cent, 
other cells, notably the lymphocytes and less commonly the myelocytes 
abo react, and in exceptional instances, iodophilous eosinophiles are 
noted. Diffuse and diffusely granular brown staining are the prevailing 
microchemical changes, pure granular stippling being exceedingly rare. 

^ Boston Medical and Surgical Journal, September 11, 1902. 
* Zeitschrift f. Klin. Med., 1902, xlvii. 408. 
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4. The number of iodine-stained cells corresponds roughly to the color 
intensity of the reaction, fifty per cent, or higher of iodophilia being gen- 
erally found in a decided, and approximately twenty-five per cent, in a 
feeble reaction. 

5. Iodophilia has no direct relation to leukocytosis, to ansemia or to 
pyrexia, (a) Its relative frequency with high leukocyte figures is due 
to the fact that such cases are generally toxic; a similar toxsemia with 
leukopenia excites just as intense a reaction, (b) The grade of anaemia 
in no wise corresponds to the incidence or to the intensity of the reaction, 
(c) Fever, per se, has absolutely no eflFect in causing iodophilia, afebrile 
cases and those with hyperpyrexia showing an equal percentage of 
positive results. 

6. From a clinical viewpoint, iodophilia is often a helpful though under 
no circumstances a diagnostic sign, and to be of real service to the clini- 
cian it should be correlated with every other detail of the clinical picture. 
Thus interpreted, a positive reaction in a person obviously ill means that 
the systemic effect of the illness, whatever it may be, is vigorously exerted 
in so far as its harmfulness to the patient in question is concerned; in 
this connection the sign is useful in the study of such diseases as enteric 
fever, pnemnonia, diphtheria, general sepsis, and many of the severe 
cachexias. Especially is iodophilia significant when associated with 
a leukopenia symptomatic of overwhelming prostration of the individual; 
iodophilia plus leukocytosis indicates simply an intense infection with 
an adequate systemic counteraction. 

In the differentiation of various specific clinical entities, one must be 
extremely cautious in accepting iodophilia as a criterion. Da Costa, 
however, found the test corroborative in differentiating both gonorrhoeal 
arthritis (bearing out the observations already recorded by Locke* and 
Sorochowitsch') and osteomyelitis from rheumatic fever; pure tubercu- 
losis from tuberculosis with secondary pyogenic invasion; ovarian 
abscess from ovarian cyst; and amyloid liver from fatty cirrhotic liver. 
In distinguishing purulent from non-purulent lesions, it must be recalled 
that the former always gives a positive reaction, unless the abscess is so 
effectually walled off that toxins cannot reach the circulation; and that 
the latter give a negative reaction, unless there happens to be some other 
source of toxaemia at work. These possible sources of error are extremely 
exceptionable, but it cannot be denied that they must be heeded in 
occasional instances. 

Bone-mazrow in Typhoid Fever and other Acute Infections. Longcope' 
reports the bone-marrow findings in typhoid fever and other acute 

* Loc. cit. ' Loc. cit. 

' Bulletin of the JAyer Clinical Laboratory of the Pennsylvania Hospital, Jan- 
uarj', 1905, No. 2. 
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infections which are of special interest as an addition to the investigation 
of the close relationship that has been shown to exist between cells of the 
hemopoietic organs and the cells of the circulating blood. The bone- 
marrow was examined in twenty-six cases of typhoid fever and for com- 
parison in fifteen cases of pneumonia, four of peritonitis, two of miliary 
tuberculosis, one of acute cerebrospinal meningitis, one of retroperi- 
toneal abscess, one of puerperal septicaemia, four of chronic nephritis, 
one of carcinoma of the gall-bladder, and two of normal individuals. 
In most instances the marrow from the upper third of the femur was 
studied both in sections and in smear preparations. The normal marrow 
was obtained froVn the lower end of the tibia. One of these patients was 
thirteen, the other about twenty-three years of age. During life, the 
conditions and numbers of the leukocytes in these cases were studied 
as far as possible. An attempt was made to procure at least several 
leukocyte counts from all cases; the period of observation extending 
over several days before death. Longcope calls attention to the impor- 
tance of cell differentiation in addition to the study of the structure of the 
bone-marrow. By means of various stains he was able to recognize 
in the sections as well as in smear preparations, aside from the nucleated 
and non-nucleated red corpuscles, cells belonging to different groups. 
To designate these groups he used the following terms: 

(a) Granular Cells. Neutrophilic granular myelocyte, a rather large 
cell but usually varying somewhat in size, containing a round or oval, 
palely staining nucleus, poor in chromatin, and presenting a cytoplasm 
filled with small granules taking a pinkish or violet stain in polychrome 
methylene blue and eosin. 

Eosinophilic granular myelocytes, cells similar to the neutrophilic 
variety except that the granules are larger and stain bright red in eosin. 

Certain transitional forms which contain either type of granule, but 
have an indented or slightly irregular nucleus. 

Neutrophilic polymorphonuclear leukocytes. 

Eosinophilic polymorphonuclear leukocytes. 

Basophilic cells, with oval or irregular nucleus and protoplasm filled 
with large granules staining deep blue in methylene blue. 

(6) Nonrgranvlar Cells. Large Ijrmphocytes; large round cells about 
the size of a granular myelocyte with large round nucleus rather rich 
in chromatin, surrounded by a narrow rim of protoplasm taking a defi- 
nite basophilic stain. 

Small lymphocytes, cells indistinguishable morphologically from the 
small lymphocyte of the lymph node. 

Between the last two groups, however, many border-line cells were 
seen; cells somewhat larger than the small lymphocyte with slightly 
richer protoplasm; and, indeed between the large lymphocyte and the 
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granular myelocyte there were also elements which could not with surety 
be placed in either group. In general morphology, these resemble the 
large lymphocyte except that the protoplasm contained a few definite 
neutrophilic granules. 

Normal Bone-marrow. The marrow from the tibia of a man. aged 
twenty-three years was entirely fatty and contained much cancellated 
bone. Sections showed only a few cells scattered about the periphery. 
These were principally granular myelocytes and polymorphonuclear 
leukocytes, while an occasional large lymphocyte or small lymphocyte 
was seen here and there. 

In the case of a child, the marrow was fatty in the shaft of the tibia, 
but toward the lower end it was reddish. Throughout the marrow there 
was much cancellated bone. Sections through the central part showed 
nothing but fat and small pieces of bone. Between the fat cells congested 
vessels were seen. In a few sections made through the periphery of the 
bone-marrow near the lower end of the bone, there were many blood 
forming cells. Fat and bone were always present. The marrow cells 
were found in small clumps and patches. Many different types of cells 
could be made out, and while the different cells were mingled together 
in a certain degree, yet in most of the clumps and patches one variety 
of cell seemed to predominate over the others. Granular myelocytes 
were comparatively numerous, and with the polymorphonuclear leuko- 
cytes, which perhaps outnumbered any other type of cell, made up many 
of the cellular patches. Among these there were considerable quanti- 
ties of mononuclear eosinophiles. . Granular myelocytes with irregular 
nuclei were quite common. The typical large lymphocyte with round 
nucleus and marrow rim of basophilic protoplasm was quite rare. Small 
lymphocytes were much more numerous and formed a fair propor- 
tion of the cells. It was most usual to see them in small loose patches, 
but occasionally they were scattered among the other cell types. No 
definite lymphoid follicles were observed. Nucleated red cells were 
quite numerous, and almost without exception formed small tight clumps 
in which there were practically no other cell elements. A few megalo- 
blasts were seen, but most of the nucleated red blood corpuscles were 
normoblasts. Multinucleated giant cells were extremely scarce. No 
large phagocytic cells were met with. 

Typhoid Fever. In eleven of the twenty-six cases of typhoid fever 
no complicating infection could be discovered at autopsy, except that 
in a few instances there was a slight acute bronchopneumonia. The 
individuals varied from fifteen to thirty-four years of age. The length 
of the attack was from six to thirty-one days. 

The macroscopic appearance of the bone-marrow differed a little in 
the various cases. Usually the marrow in the midportion of the femur 
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was fatty, becoming mottled or patched with red areas toward the upper 
end of the bone. In one instance, the youngest individual aged fifteen 
years, it was red throughout and contained much cancellated bone. 
Often it was quite soft, while toward the upper end of the femur the 
color was a dirty grayish red. 

Sections revealed certain constant and striking changes, though the 
severity of these lesions was not always of the same grade. In all cases 
the marrow showed marked congestion, while the lymph spaces were 
more or less distended with coagulated material taking a pink stain 
in eosin. The central portion of the marrow was, as a rule, made up of 
•fat cells, while about the periphery cells of many different types formed 
a loose patchy network between the fat cells. Occasionally the prolifer- 
ation of cells about the extreme periphery was sulfident to form a narrow 
rim of tissue free from fat, where, however, the individual marrow cells 
were well separated by blood and coagulated serum. When these patchy 
cellular areas were carefully studied by means of several different stains, 
it was found that they were composed of a great variety of elements. 
Typical granular myelocytes were seen in moderate numbers, but never 
appeared in excess, and sometimes did not even equal in numbers the 
total cellular constituents. They were usually scattered among the 
other cells, but sometimes could be seen in small loose clumps. Eosino- 
philes were distinctly rare. A few cells having the character of granular 
myelocytes, except that the nucleus was indented or a little irregular, 
were often noted in the different sections. Polymorphonuclear leuko- 
cytes were always present in fairly large numbers, and sometimes were 
quite numerous. 

Almost as numerous as the granular were the non-granular cells, and 
indeed, in two cases where the disease had lasted for more than three 
weeks the non-granular elements exceeded the granular cells in nimibers. 
The small lymphoid cells predominated. These cells were scattered 
diffusely through the sections or were gathered together occasionally in 
small loose clumps. In many sections definite lymphoid follicles were 
found resembling in a rough way the Malpighian bodies of the spleen. 
Sometimes they were pierced by a central vessel, but germinal centres 
were never observed. These lymphoid follicles were made up almost 
exclusively of small lymphocytes indistinguishable histologically from the 
small lymphocytes of the lymph glands. In a few instances the cells were 
tightly packed together, but more often the follicles had a loose struct- 
ure, and between the cells a very delicate reticulum could be made out. 
Upon this lay large irregular cells of endothelial type. Some of these 
follicles were so large that they could readily be seen with the naked eye 
as small blue dots in the section. Much less numerous than the small 
lymphoid celb were the large lymphoid elements. They often occurred 
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in small clumps of four to six cells and were also scattered irregularly 
through the sections. Not infrequently lymphoid cells were seen which 
could not be identified with either of these types, but varied in size and 
appearance between the two. A very few basophilic cells of another type 
were found. These cells were slightly irregular or more or less triangular 
in shape, a small, round, deeply staining nucleus being placed in one 
angle of the triangle. The protoplasm contained no granules and took 
a deep blue stain in polychrome methylene blue. The appearance was 
much that of a plasma cell. Nucleated red blood cells were always pres- 
ent in fair numbers and were sometimes quite numerous. They were 
clumped in small tight groups. Most of them were normoblasts, but a 
few megaloblasts were also noted both in smear preparations and 
in sections. Only when nucleated red celb were particularly plentiful 
could megaloblasts be found. One specially prominent feature of the 
sections was the presence of large, irregular, phagocytic cells. These 
cells were frequently seen in abundance and made a striking picture. 
They were much larger than the granular myelocytes, were irregular in 
shape, and possessed a rich cytoplasm taking an even, deep-pink stain in 
eosin. The nucleus was oval or round, eccentrically placed, and stained 
lightly in nuclear stains. Many of these cells were scattered among the 
blood-forming ctils or lay between the fat cells. Not infrequently they 
were crowded together in the blood spaces or lymphatics. Often they 
appeared to lie upon a delicate reticular network which ran between 
the marrow cells and could readily be demonstrated with Mallory's con- 
nective-tissue stain. Engulfed within the protoplasm were nucleated 
and non-nucleated red blood corpuscles, polymorphonuclear leukocytes, 
small lymphocytes, nuclear fragments or small granules of blood pig- 
ment. Owing to their frequent and close connection with the delicate 
reticular network Longcope thinks that these phagocytes take their origin 
from the endothelium of the reticulum. Finally, the large multinuclear 
giant cells of the marrow were quite numerous in many sections. 

Aside from these changes in the various types of cells another con- 
stant and striking lesion was found. This consisted in disseminated 
foci of necrosis. Often several of these areas were seen in one section; 
in other instances they werd not so plentiful. They were seen both in 
the cellular and fatty portions of the marrow. The smallest areas ap- 
peared as a collection of six to twenty cells, the structure of which could 
not be well made out. The cell protoplasm stained deeply in eosin, 
while the nuclei were misshapen and either stained very palely or not at 
all in hematoxylin. Infiltrating the area were delicate strands of fibrin 
well brought out by Weigert's method. Occasionally a few red blood 
cells were found in the area. At times the large phagocytic cells were 
seen partially plugging the blood spaces immediately about these small 
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areas, and rarely a few polymorphonuclear leukocytes either infiltrated 
the focus or surrounded it. Neither one of these features was, however, 
constant. In the larger areas the necrotic cells gradually became hidden 
by the increasing density of the fibrin until finally the largest foci 
appeared as dense areas of coagulation necrosis richly infiltrated with a 
fibrin mesh. They were well isolated, especially when situated in the 
fatty portions of the marrow. 

Longcope believes that the origin of these foci of necrosis is best ex- 
plained by Fraenkel, who attributes them to a soluble typhoid toxin which 
causes necrosis of the marrow cells and destroys the walls of the lymphatics 
permitting an escape of lymph by which means the fibrin is formed. 

Besides the definite and typical foci of necrosis, hemorrhages were 
sometimes noted. 

In these eleven cases of uncomplicated typhoid fever the bone-marrow 
showed changes which in a way were analogous to those seen in the 
spleen and lymph glands in this disease. Briefly, there was a slight general 
hyperplasia of all the bone-marrow cells with special prominence of the 
non-granular lymphoid cells, and particularly of the small lymphocytes, en- 
largement of definite lymphoid follicles, presence of large phagocytic cells, 
and multiple foci of necrosis. There was also much congestion, some 
oedema and slight hemorrhage. By actual differential counts the pro- 
portion of non-granular and granular cells was often equal. In one case 
the granular myelocytes and polymorphonuclear leukocytes formed to- 
gether 49.6 per cent, of the total number of cells, while the small and large 
lymphocytes composed 48.2 per cent. Except in one or two instances 
polymorphonuclear leukocytes were seen in goodly numbers and usually 
made up about 10 per cent, of the total number of cells. In one case they 
were quite scarce. This patient before death showed a leukocyte count 
of 10,100, with a percentage of 72.8 per cent, polymorphonuclear leuko- 
cytes. Previous to this terminal rise the leukocytes had been 5500. In 
one other case the leukocytes were 11,500 before death, in two cases 
they were not counted, and during the course of the other six cases the 
number of leukocytes remained below 6000. 

A more or less direct relationship existed between the extent of the 
changes in the bone-marrow and the severity of the lesions in the intes- 
tines, spleen, and lymph glands. 

Of the cases complicated by a secondary infection, eight died of gen- 
eral peritonitis foUovdng perforation. The ages of the patients averaged 
from eleven to fifty years, the duration of the disease from fourteen to 
fifty-one days. The macroscopic appearance of the marrow varied from 
the mottled red and yellow character, seen in the uncomplicated cases, 
to a marrow which was soft, oedematous, free from cancellated bone, 
and deep red throughout the shaft of the femur. 
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Sections showed a picture similar in certain respects to that of the uncom- 
plicated cases, but presenting interesting variations. Four of the marrows 
were practically alike. The marrow was intensely congested, and the 
lymph spaces were' so widely distended with coagulated albumin that 
few cells remained. Scattered loosely through this congest^ and oedema- 
tous tissue were the marrow cells, being most numerous about the periphery 
of the sections. Many foci of necrosis were seen in the cellular portions 
and often involved large areas. The lymphoid cells were far more numer- 
ous than any other one element. Small lymphocytes were seen in great 
numbers and were either scattered diffusely through the sections or 
gathered in loose clumps. The large forms were present in fair numbers, 
but were much less numerous than the small lymphocytes. Not only 
were the granular myelocytes relatively decreased, but many of them 
showed degenerative changes. Although many cells were quite well 
preserved and karyoldnetic figures were occasionally noted, the nuclei 
of other granular myelocytes were pyknotic or were swollen and stained 
scarcely at all. Sometimes the nucleus was distorted or showed fragmen- 
tation. These degenerated cells were scattered particularly through the 
more oedematous portions of the section, where the tissue had a washed- 
out appearance. Eosinophiles were scarce and while granular myelo- 
cytes with irregular nuclei were seen, typical polymorphonuclear leuko- 
cytes were almost entirely absent, only a few being scattered here and 
there. Large phagocytic cells occurred in profusion. Nucleated red 
cells were sometimes present in fair numbers. Throughout the sections 
small pyknotic nuclei, apparently without cell protoplasm, and nuclear 
fragments were often met with. It is to be noted that in three of these 
cases blood counts made during and after perforation showed only slight 
rise in the leukocytes varying from two to three thousand, while subse- 
quently there was a progressive leukopenia. The highest count noted 
was 7500. 

In the other four cases, though the changes in the marrow were of the 
same nature, the congestion and oedema were not so marked; the excess 
of lymphoid cells was not so great, and granular myelocytes and 
transitional cells were more numerous. The same poverty of poly- 
morphonuclear leukocytes was noted. In one case where the marrow 
contained much fat and the granular myelocytes greatly exceeded the 
other celb in numbers, the lesions in the other organs were of very mild 
grade. A single ulcer of the ileum had perforated. At the time of per- 
foration the leukocytes were 11,300; two days later they were 12,000. 
A complication which occurred in three cases was acute lobar pneumonia. 

The ages of the patients were twenty, twenty-two, and thirty years. 
In the first case the d^ttack lasted twenty-eight days; in the second, twenty- 
three days, and in the third for several weeks. The bone-marrow in 

19 
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every instance was deep red practically throughout the length of the femur. 
Sections from the three cases showed very nearly the same appearance. 
The marrows contained many cells, and in places were ' converted 
into solid tissue. But in spite of the density of the tissue there 
was much congestion, some oedema, and many foci of necrosis, together 
with occasional hemorrhages. Granular myelocytes were abundant and 
occurred in greater total quantity than in any of the other cases. But the 
hyperplasia was by no means restricted to the granular cells, for lymphoid 
cells were enormously increased in numbers. In the marrow from one 
case they formed 56.1 per cent, of the total number of cells. Of the 
lymphoid cells the small lymphocytes predominated. As in the cases of 
perforation, polymorphonuclear leukocytes were noticeably scarce. 
The typical large phagocytes were seen in profusion, filling blood spaces 
and lymphatics and lying in small collections. Lymphoid follicles the 
size of Malpighian bodies were noted in one case. 

Thus the same general characteristics were found as in the other cases of 
typhoid fever, for, though the marrow was much more cellular and the 
total number of myelocytes was greater, the same relative proportions 
existed between these cells and the lymphoid elements. 

In two of these cases the leukocytes were not counted after the onset 
of the pneumonia, but previously to this time they were below 6000 per 
c.mm. In the third case the leukocytes during the latter part of the 
disease were below 6000 and remained below this level from the onset of 
the pneumonia until death. 

The fourth group comprised four cases that showed at autopsy some 
secondary infection other than pneumonia or perforation. One patient 
died following an abortion, one patient had small abscesses of the pros- 
tate, and a third showed at autopsy a double fibrinous pleurisy with mul- 
tiple small abscesses of the lung. The fourth patient during his attack 
developed tonsillitis and later otitis media. From the complicating 
infections in the last three cases staphylococcus pyogenes aureus was 
cultivated. The marrow in the first case presented a gross and histo- 
logical picture exactly like that of the uncomplicated cases, except 
that the number of granular myelocytes was perhaps greater. In 
the other three instances the appearance of the marrow approached more 
closely the condition found in the perforation cases, congestion, oedema, 
phagocytosis, and focal necroses were pronounced. The loose cellular 
appearance of the sections was only in slight part dependent upon the 
hyperplasia of granular myelocytes. Laige and small lymphocytes were 
seen in profusion, while many irregular basophilic cells were present. 
Nucleated red blood corpuscles were often very numerous. These 
changes were most noticeable in the second case. The attack had 
lasted for fifty days. The results of the blood counts during life were 
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as follows: thirty-first day of disease, white blood corpuscles, 4600; 
forty-fourth day of disease, white blood corpuscles, 5400; forty-fifth day 
of disease, white blood corpuscles, 6500; forty-eighth day of disease, white 
blood corpuscles 3700. On the forty-eighth day a dijfferential count 
showed the following proportion of white cells; polymorphonuclear 
leukocytes, 48.4 per cent.; small mononuclear leukocytes, 42.0 per cent.; 
large mononuclear leukocytes, 7.6 per cent.; transitional cells, 2.P per 
cent. 

In the third and fourth cases only a single blood count was made 
during the attack. In one the leukocytes were 7300, in the other 5000. 

In all of these twenty-six cases of typhoid fever the changes in the bone- 
marrow were the same in kind, though slightly different in degree. 
Congestion, oedema, focal necrosis, and the presence of many large phago- 
cytic cells was typical. A mild general hyperplasia of all the blood- 
forming cells, with always some and often a very decided relative increase 
of the non-granular cells and swelling of the lymphoid follicles, was a 
striking feature. There wsls usually a marked paucity of eosinophiles. 
In the uncomplicated cases polymorphonuclear leukocytes were abundant; 
in the cases complicated by acute infections these cells were much less 
numerous or practically absent. In those cases where the disease had 
lasted for three or' four weeks the above lesions were more pronounced 
and the lymphoid hyperplasia was more marked than in the cases dying 
early in the attack. When perforation and general peritonitis were 
the causes of death the congestion, oedema, phagocytosis, and lymphoid 
hyperplasia^ were often extremely pronounced, while, besides the dissem«- 
inated foci of necrosis, degeneration of single cells was noticeable. The 
marrow from cases dying of pneumonia, on the other hand, showed a 
greater hyperplasia of the blood-forming cells than was seen in any of the 
other groups. This hyperplasia sometimes resulted in the formation of 
almost a solid marrow, the granular myelocytes and lymphocytes occur- 
ring in about equal proportions. 

Pnextmonia. Of the sixteen cases of acute lobar pneumonia the 
marrow in two was red and firm throughout, in seven it was mottled 
red and yellow through the shaft of the femur, becoming entirely red 
and free from fat toward the upper third; in two the fat predominated 
although there was some red mottling; and in one case the marrow was 
completely fatty. 

Microscopically the qualitative changes were much the same in all in- 
stances, although the quantitative alterations were variable. As a rule 
the marrow that appeared red macroscopically showed the greatest hyper- 
plasia of cells, and in the two instances where the marrow at autopsy 
was firm and red throughout, the fat was found to be almost entirely 
replaced by solid tissue. The hyperplasia was always more marked 
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about the periphery of the section, whUe toward the centre the cells 
were arranged in rather dense patches between the fat Congestion 
was always more or less marked, and in a few instances was chiefly respon- 
sible for the red color. (Edema, on the other hand, was not especially 
noticeable and when present appeared of mild grade, while there was 
never anything to compare with the extreme distention of the lymph 
spaces so frequently noted in the typhoid marrows. The cells forming 
the patches were closely pressed together in solid masses. The cell which 
always predominated was the granular myelocyte. This cell, of round 
or oval shape with a rich protoplasm filled with small granules, taking 
a pinkish color in sections stained in polychrome methylene blue and 
eosin, and presenting a large round nucleus poor in chromatin, at first 
sight often seemed to make up the entire cell patches. Many cells with 
similar granular cytoplasm, but with irregular curved or indented nuclei, 
were also present. Many of the large granular myelocytes showed active 
proliferation and karyokinetic figures were numerous. The .extreme 
paucity of polymorphonuclear leukocytes was always striking. Eosin- 
ophiles were never present in very laige quantities. In comparison 
with these types of granular cells the non-granular varieties were dis- 
tinctly rare. Here and there scattered through the cell clumps typical 
large lymphocytes were seen, the large round nucleus being surrounded 
by a narrow rim of basophilic protoplasm. Not infrequently three to five 
of these cells were seen in small clumps. The small lymphocytes were more 
numerous. These cells were dispersed through the tissue in an irregu- 
lar manner, and while they sometimes formed indefinite groups, laige 
lymphoid follicles like those noted in the typhoid cases were not often 
met with. In only two instances could well-defined but very small 
follicles be found. Cells of the plasma-cell type were always rare. 
After a long and careful search, a few of the large phagocytic cells which 
played such a prominent part in the typhoid marrows could be found in 
four or five sections. They usually contained blood pigment. Diffuse 
hemorrhages were noted in a few sections, but the foci of necrosis so 
typical of the typhoid marrows were not seen in a single instance. Mul- 
tinucleated giant cells were fairly numerous. Nucleated red blood cor- 
puscles were met with in varying numbers. In most cases they formed 
small compact clumps made up principally of normoblasts. Not infre- 
quently the bloodvessels contained polymorphonuclear leukocytes, and 
sometimes they were loosely filled with these cells. 

PERiTONms. When the bone-marrows from the cases of peritonitis 
were examined, the changes were seen to be of the same character as those 
in the cases of pneumonia. In three instances the peritonitis was caused 
by a perforating gastric ulcer; in one instance by gangrenous appendi- 
citis. Although the amount of cellular hyperplasia varied, the type was 
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always the same, for the cellular proliferation was confined principally 
to the neutrophilic granular myelocytes, which showed a striking relative 
increase above the other cells. Numerous karyokinetic figures were 
present, and though typical polymorphonuclear leukocytes were scarce, 
granular myelocytes with irrqplar or indented nuclei were numerous. 
The sections gave the impression that myelocytes were being rapidly 
transformed into polymorphonuclear leukocytes, which were being as 
rapidly removed from the marrow. Whether tiie hyperplasia was slight or 
whether it was well marked, the cells always appeared in closely packed 
clumps or patches. Eosinophiles were never very numerous. Large lymph- 
ocytes were scarce, and small lymphocytes occurred only in small num- 
bers, rarely if ever appearing in follicles. Certain cells were found which 
held a place intermediate between the laige lymphocytes and granular 
myelocytes. Multinucleated giant cells were scarce, and the large phago- 
cytic cells were almost entirely absent. Normoblasts were seen in mod- 
erate numbers and formed small compact clumps. No foci of necrosis 
could be discovered. 

The marrows from the cases of meningitis, retroperitoneal abscess, 
puerperal septicaemia, and general streptococcus infection presented the 
same histological picture. The marrows from the cases of retroperitoneal 
abscess and general streptococcus infection were red and firm at autopsy 
and proved to be made up of solid tissue. In the other instances the mar- 
row was mottled red and yellow macroscopically, and showed the usual 
patchy hyperplasia under the microscope. The relative proportions of 
the various blood-forming cells were the same as in the cases of pneu- 
monia and peritonitis. 

Chbonic Nephbttis. Of the four cases of chronic nephritis three 
showed a fatty marrow. Throughout the femur there was much fat, 
and only toward the head could a little red mottling be seen. In the 
third instance, where an anaemia was associated with the nephritis, the 
marrow was firm and red throughout. 

Sections in the first three cases approached very closely to the normal. 
Much fat was present and there was very little cellular hyperplasia. 
About the periphery, the cells formed small patches between the fat. 
Topical myelocytes were seen in moderate numbers; many granular 
cells with irregular nuclei were present, and polymorphonuclear leuko- 
cytes were quite abundant. In certain patches every transition between 
the laige granular myelocyte with neutrophilic granules, and the typical 
polymorphonuclear leukocyte could be followed. Non-granular cells 
were seen in good proportion and occasionally they were present in some 
quantity. Frequentiy cells were seen which could not be well classified, 
and lay between- the large and small lymphocytes or between the large 
lymphocytes and granular, myelocytes. One or two small lymphoid 
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follicles were observed. Multinucleated giant cells were scarce. Plasma- 
like cells were occasionally noted. Rarely a large phagocytic epithelioid 
cell was found.* A good many nucleated red blood corpuscles were 
seen^ most of them occurring as usual in clumps. No foci of necrosis 
were observed. 

In the third case the fat was entirely replaced by hyperplastic, blood- 
forming tissue. Granular myelocytes, transitional forms, and particu- 
larly polymorphonuclear leukocytes were very abundant. The relative 
numbers of these latter cells greatly exceeded anything that was seen 
in any other section. Large lymphocytes were fairly common; small 
lymphocytes were relatively rare. 

The marrow from the case of carcinoma of the gall-bladder corres- 
ponded essentially to the normal type. There was practically no hyper- 
plasia of the blood-forming cells, and the proportions and distribution of 
cells were the same as in the first three cases of chronic nephritis. 

Tuberculosis. In two cases of acute miliary tuberculosis the bone- 
marrow showed much the same appearance and resembled more than in 
any other condition the bone-marrow of typhoid fever. Macroscopically 
the marrow of the femur was principally fatty, with some red mottling. 
On microscopic examination sections of the marrow from the upper 
third of the femur showed about the periphery a slightly patchy hyper- 
plasia, while toward the centre there was almost nothing but fat. Some 
congestion but very little oedema was noted. In the cellular patches 
there were moderate numbers of typical granular myelocytes, although 
these cells did not predominate greatly over other forms. A few granular 
myelocytes with irregular nuclei and quite a number of polymorpho- 
nuclear leukocytes were present. There were very few eosinophiles. 
Large, medium-sized, and small lymphoid cells were quite abundant; 
and in several sections, large lymphoid follicles were observed. Through- 
out the sections there were many large phagocytic cells, exactly like those 
found in the typhoid marrows. These cells occurred in the blood and 
lymph spaces as well as among the true marrow cells. They were often 
most numerous about the small tubercles which were scattered here and 
there through the sections. In one section a few small tubercles with 
necrotic centres were seen; and these foci, together with the other 
changes, gave a microscopic picture, which on superficial examination, 
might almost be mistaken for a typhoid marrow. Many multinucleated 
giant cells were seen. Nucleated red blood corpuscles were present in 
fair numbers, and as usual were collected in small close groups. Other 
than these small tubercles there were no foci of necrosis. 

In comparing the appearance of typhoid bone-marrows with the mar- 
rows from the cases of pneumonia, peritonitis and the other acute infec- 
tions, Longcope found changes which were so constant and sufficiently 
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distinctive as to separate the two groups. The lesions in the cases of pneu- 
monia, peritonitis, meningitis, etc. were of the same character. This 
group may be considered as one type standing over against the cases of 
typhoid fever which showed lesions of an entirely different nature. He 
makes a third classification which includes the marrows from the first 
three cases of nephritis and the case of carcinoma of the gall-bladder; 
a group in which the histological picture does not differ essentially from 
the two normal marrows. 

In the twenty-six cases of typhoid fever which were studied, the bone- 
marrow presented in general a mild hyperplasia of the blood-forming 
cells, marked congestion, and much oedema. Foci of necrosis were 
scattered throughout the sections. Quantities of large phagocytic cells 
were seen lying both in the blood and lymph spaces. The lymphoid 
follicles appeared to be fairly numerous and large. Above all, the cell- 
ular hyperplasia was especially characterized by a relative increase of the 
non-granular cells over the granular varieties. The marrows from the 
second group, including the cases of pneumonia, peritonitis, etc., showed 
as a rule, much greater cellular hyperplasia, some congestion, but slight 
oedema. No foci of necrosis were noted and phagocytic cells were almost 
entirely absent. There were very slight changes in the lymphoid follicles. 
The most important and indeed striking difference between the bone- 
marrow lesions in this group and those in the first, was seen in the 
marked relative increase of the granular cells over the non-granular 
varieties. 

Longcope believes that there is a relationship between the cell con- 
tents of the marrow and the leukocytes of the circulating blood, since 
in typhoid fever the hyperplasia was mainly of a lymphoid character; 
while in the acute infections attended by a peripheral hyperleukocytosis, 
the hyperplasia consisted especially in an increase of the granular myelo- 
cytes. In general the hyperplasia of the leukoblastic tissue of the bone- 
marrow was directly related to the height and duration of the peripheral 
leukocytosis. On the other hand, the relative increase of granular myelo- 
cytes varied a little, that is, in certain cases of pneumonia, where the 
numbers of leukocytes in the peripheral circulation was scarcely above 
the normal, the percentage of granular myelocytes in the bone-marrow 
was very high. This hyperplasia of the granular myelocyte seem, 
therefore, to be essentially dependent upon the type of bacterial infec- 
tion. The paucity of polymorphonuclear leukocytes was always striking. 
Certain variations, however, were noted. In two cases of pneumonia, 
where the leukocyte count during life was below normal, the bone-marrow 
at autopsy was almost entirely fatty, while in two other cases it showed 
red mottling. In one case where the leukocyte count was high, the 
marrow presented few cellular patches. In all of these instances the 
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relative proportion of granular myelocytes was high and polymorphonu- 
clear leukocytes were rare or almost absent, Longcope offers as an 
explanation for this in three of the cases^ the exhaustion of the functional 
activity of the marrow cells. 

G>ntrasted to the hyperplasia of the granular cells in this group of 
infections was the hyperplasia of the non-granular cells found in the 
typhoid group. The striking feature in the histology of the blood in 
typhoid fever was a marked decrease in the total number of white cells 
with a diminution in the numbers of polymorphonuclear leukocytes 
and an increase in the numbers of lymphocytes^ especially the large form 
of lymphocytes, the eosinophiles were greatly diminished or absent 
This leukopenia was usually noticeable by the second week and in uncom- 
plicated cases persisted through the attack into convalescence. With 
the onset of complications due to secondary infection, a hyperleuko- 
cytosis with elevation of the polymorphonuclear leukocytes may occur, 
but frequently the rise of white cells is not so great as in the same infec- 
tion occurring as a primary condition and not as a complication of typhoid. 
The study of the bone-marrow and leukocytes of the circulating blood 
in this group of typhoid cases leads Longcope to consider that the 
hypoleukocytosis occurring in typhoid fever is due to an inhibition of 
the production of myelocytes caused by the typhoid toxin, and that this 
is a cessation of the normal function and not a destruction of the myelo- 
blasts; since under certain conditions the marrow is capable of myeloid 
reaction as a response to the stimulus of a secondary non-typhoidal bac- 
terial infection. This view coincides with that of Naegeli. 

In Longcope's opinion, the lymphoid hyperplasia of the bone-manow 
in typhoid fever not only seems to explain the hypoleukocytosis with 
mononuclear increase but it also seems to throw some light on the leuko- 
cytic reaction in complicating infections. He believes it is possible after 
hemorrhage, when it is fair to assume that the polymorphonuclear leuko- 
cytosis is a repair process for a loss of cells from the circulation, for the 
granular myelocytes to be capable of reacting sufficiently to overcome 
the damage; while in secondary infections it would seem that the primary 
typhoid al infection actually inhibits, to a certain extent, the formation of 
granular myelocytes and hence the production of polymorphonuclear 
leukocytes. In not one of the fifteen cases of typhoid fever complicated 
by secondary infections was there a very appreciable hyperleukocytosis. 
He looks upon this as being due to a possible functional disturbance of 
the large lymphocytes or premyelocytes which hampers the forma- 
tion of granular myelocytes. The reaction of the granular myelo- 
cytes seemed to depend partly upon the severity or upon the type 
of secondary infection. In a complicating pneumonia where, as 
shown in this series of cases, there is a marked actual increase in 
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the numbers of granular myelocytes of the bone-marrow; these 
cells may be produced and may form adult polymorphonuclear leuko- 
cytes in sufficient quantity to supply the demand but not to exceed 
the number called for; Thus an equilibriiun would be established 
and the peripheral blood show little or no total increase in poly- 
morphonuclear leukocytes. If, however, there was an excessive local 
call for polymorphonuclear leukocytes, as well as a marked intoxication 
such as might occur in perforation, this blow to the series of granular 
cells, combined with the action of the typhoid infection upon the non- 
granular mononuclear series would, in Longcope's opinion, lead to 
profound functional disturbance of the bone-marrow cells; and with 
this partial functional destruction of the leukoblastic tissue, the pro- 
gressive fall in leukocyte count, seen in many of the cases, may readily 
be understood. 

Blood OhaiKges in Acetanilid PoiBoning. The attention which has been 
called to poisoning by the use of acetanilid, either as such, or in one 
of the proprietary headache tablets, during the past three years, has 
awakened the medical profession to the fact of its much more frequent 
occurrence than would otherwise have been suspected. 

The committee on chemistry of the G)uncil on Pharmacy and Chem- 
istry of the American Medical Association reported the following per- 
centage proportion of acetanilid in the named proprietary preparations, 
all of which were mixtures, not chemical compounds: 

Per cent. 

Ammonol 50 

Antikamnia 68 

Kohler's headache powders ..... 76 

Orangeine 43 

Phenalgin 57 

Salaoetin 43 

Acetanilid is obtained as a colorless crystallized salt by the action of 
acetic acid on aniline and this is chemically phenylacetamid. It reduces 
temperature probably by converting o^hsemoglobin into methsemoglobin 
in the red blood corpuscles and by interfering with oxidation. 

Mention is made in Progressive Medicine, December, 1906, by Land is, 
und^ "Acetanilid," of the case reported by the late D. D. Stewart* a 
few months before his death and of the two additional cases of poisoning 
by the use of this drug which were reported by me.' 

The point of special interest involved is the blood condition, the 
picture of which, if its chocolate hue and its slight leukocytosis were 
disregarded, would resemble that of pernicious anaemia, as Ehrlich, 
Ludenthal, Kronig and I have noted. 

^ Journal of the American Medical Association, June 3, 1905. 
» Ibid., July 22, 1905. 
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The reports seem to agree that a leukocytosis is present, the increase 
usually being in the polymorphonuclear elements. There were, how- 
ever, in my two cases, which were uncomplicated, respectively — 37 per 
cent, and 35 per cent, of lymphocytes; but, coincident with an earlier 
case, there was an alveolar abscess while Hall's case showed bleeding 
hemorrhoids and a rectal fistula, and Cabot's case had a nasal catarrh. 

Luca,* Stewart, Herrick, Probasci' and I have noted the patient's 
addiction to its use with a certain moral depravity, as was evidenced 
in the constant denial of its use. James B. Herrick* found nucleated reds 
in one of his cases which gave a blood count of 3,300,000 red blood cor- 
puscles per c.mm., 12,000 leukocytes and 40 per cent, hemoglobin, with 
a color index of 50 and marked poikilocytosis. This patient absorbed 
the poison in the powder form, applied to a long-standing leg ulcer. 
Manasses^ has also reported two cases showing symptoms of poisoning fol- 
lowing the free use of acetanilid as a dusting powder on abraded surfaces 
in young children. The urine in Herrick's case was of a brownish color 
and contained paramido-phenol, which was found by Jaffe's indol-phenol 
test. I found similar changes by the same method, in the second of the 
additional cases reported a year ago. The blood had a marked abnormal 
brownish chocolate color, easily distinguished when films were made. 

In Herrick's animal experimentations, using guinea-pigs and rabbits, 
he gave 10 grains of acetanilid daily over a period of ten weeks without 
any symptoms or blood findings of note. He then increased the dose 
to 20 grains, when the animals became weak in the hind legs and a 
purpuric spot appeared, followed by a few others. The red blood corpus- 
cles became pale but no nucleated reds were found. One animal died, 
after a convulsion, on the thirteenth day. The spleen was not enlarged, 
weight 13 grams and showed a marked relative increase in connective 
tissue. None of the recently reported cases have shown as marked a 
blood picture as the first case reported by White and myself.* 

H. C. Wood, Jr., has objected to the term "chronic," as the condition 
has been produced very quickly at successive intervals after the with- 
drawal of the drug by again administering it. It must, however, be noted 
that in some of the cases such as my first one, that a certain chronic 
anaemia is produced and does not immediately disappear when the drug 
is discontinued. 

Basic Granulation of the Eryihrocsrtes. Williams B. Cadwalader,' of 
Philadelphia, in studies on the basophilic granulations of the erythro- 

^ American Medicine, 1903. 

' New York State Journal of Medicine, September, 1905. 

' Proceedings of the Philadelphia Co. Med. Soc, January 10, 1905. 

* International Medicine, May 1, 1906. ' Loc. cit. 

• American Journal of the Medical Sciences, February, 1905. 
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cytes in lead poisoning and other conditions, with special reference to 
the relation which they bear to the nuclei of the red blood corpuscles, 
called attention to several interesting facts. He found a seemingly close 
relation between the presence of the nucleated red cells and the baso- 
philic granulated reds and also in studying three cases especially, that 
there was a rise in the granular cells when the number of nucleated red 
cells began to fall, which fact seemed to strongly favor Schmidt's theory 
that the basic granulations were derived from the nuclei of the red cells 
and that the presence of the nucleated red corpuscles in the circulating 
blood is due to some toxic influence, such as lead, upon the hsemopoietic 
organs. 

This, of course, opposes the view supported by Grawitz, White, Pepper, 
Simon and myself, which accounts for the presence of the granules as 
a degeneration of the protoplasm of the red cells, by the same toxin, 
perhaps, which causes the expulsion of the nucleated red blood cells from 
the blood-forming organs. 

Cadwalader used Unna's polychrome methylene blue, as prepared by 
Grubler, and grouped the granules which be found under three types: 

In type 1, he placed fine and coarse thread-like strands; in type 2, 
fine dot-like granulations; and in type 3, a dense coarse mass. 

These he believed represented stages in the change from nucleated 
to non-nucleated red corpuscles, in the inverse order from that in which 
they are given. 

The polychrome methylene blue stain has given some erroneous and 
misleading results, especially noted by one or two German workers, 
and possibly some of the clumps and masses, not distinctly dot-granules 
were due to deposits and artefacts caused by or coming from this stain. 

In counts made from eleven lead workers without subjective symp- 
toms and in sixteen cases of lead poisoning, Cadwalader found the degree 
of anaemia was always very slight, the lowest estimation of the hemo- 
globin being 65 per cent, in one case, with a much higher average, while 
the number of red blood corpuscles usually averaged over 4,000,000 per 
c.mm., although in three instances they fall just below 3,000,000 per c.mm. 

The following conclusions were drawn: 

1. Basophilic granules occurring in erythrocytes are normally present 
in small numbers in the blood of man, but may be increased in numbers 
under certain pathological conditions and decrease as convalescence is 
established. 

2. Nucleated red corpuscles are common in the blood of those suffering 
from lead poisoning, and are always accompanied by an increase in the 
number of granular red cells. 

3. The anaemia secondary to lead poisoning, as a rule, is only of a 
moderate degree. 



800 DISEASES OF THE BLOOD 

4. The granular cells are most common in lead poisoning, possibly have 
their origin in the blood-fonning tissues, and are probably the results 
of a fragmentation of the nucleus of the red blood corpuscles. 

It is by no means certain that the granular cells observed in Cadwala- 
der's method of study correspond to those obtained by the dry methods 
used in earlier investigations. 

Blood Platelets. J. H. Pratt/ in a critical study of the various meth- 
ods employed for enumerating blood platelets^ rather opposes the use of 
the counting pipette described in Progressive Medicine, June, 1905; 
because the two chief characteristics of the blood platelets are their marked 
tendency to undergo speedy dissolution in shed blood and their property 
of adhering to one aiiot^rj ,and to foreign objects, which constitute the 
causes for the difficulty in counting their number accurately. 

Halle,' 1883, concluded that it was impossible to determine the absolute 
number and saw that it would be best to estimate the relative number 
in fresh preparations. 

Tiirk* employed the same method, believing the newer methods 
untrustworthy. Eberth and Schimmelbusch, of Stuttgart, in 1888, also 
believed there were more platelets in the circulating blood than the 
Counts indicated. 

Hayem,* 1889, recommended the amniotic fluid from a cow to which 
the tincture of iodine had been added. This was prepared according 
to a method devised by Max Schultze in 1864. Hayem, citing his 
pupil (Cadet, in 1881), states that from one hundred and eight healthy 
individuals examined, the count averaged about 250,000 platelets per 
c.mm. 

Afanassief,* 1884, found that a weak peptone solution preserved the 
erythrocytes as well as the platelets and upon the addition of an aniline 
dye, such as methyl violet, allowed the staining of the platelets. 

Fusari, of Torino, Italy, in 1886, used the m^angeur and later Muir, 
1891, used a graduated pipette, especially recommending rapidity in 
the method. Kemp and about the same time Laker found that some 
of the platelets always adhered to the walls of thfe pipette and so counts 
were too low. I^ater Brodie and Russell, Determan and Pratt employed 
the indirect method of first determining the ratio of platelets to the red 
blood corpuscles in a drop of diluted blood, and the number of red 
blood corpuscles being known, the number of platelets was easily 
calculated. 

* Journal of the American Medical Association, December 30, 1905* 
» Zeitschrift f. Heilkunde, 1883, vol. iv. p. 331. 

' Klinisch. Untersuchungen ilber das Verhalten des Bluts bei acuten Infection 
Krankheiten, Wien, 1898, p. 6. 

* Du Sang, Paris, 1889, p. 14. 

» Deutsch. Archiv f. klin. Med., 1884, vol. xxxv. p. 317. 
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Bnis, in 1886, found a count of 600,000 per c.mm. in healthy individ- 
uals, using a modification of Fleming's solution, dissolving out the 
erythrocytes and thus preventing the obscuring of the platelets by 
these. 

Von Emden in 1898 used the same method and cooled the pipette 
in a freezing mixture, as Hayem had shown this prevented so rapid des- 
truction of the platelets but found only half as large a count as 
Brus. 

Brodie and Russell, using a solution of glycerip dahlia and 2 per cent 
sodium chloride, found that the platelets were still freely movable but 
must be quickly examined as the hemoglobin was soon dissolved out of the 
erythrocytes. They found 635,000 platelets with 5,400,000 red blood 
corpuscles. 

Determan, using a variety of fluids, found in twenty-five healthy 
individuals an average ratio between the red blood corpuscles and the 
platelets of twenty-two to one, and in 5,000,000 red blood corpuscles, 
an average of 227,000 platelets. 

Kemp and Calhoun in two series and later Kemp alone found 862,000 
per c.mm. for men and 833,000 for women, and later only 457,000 per 
c.mm. 

Pratt sums up his criticism of previous methods upon four sources of 
error: 

1. Fragments of erythrocytes (Arnold's bodies) have been mistaken 
for blood platelets and so make the count too high. 

2. The use of the graduated pipette, owing to the sticking of many 
platelets to the sides, makes the count too low. 

3. The use of the ordinary counting chamber, because the depth is 
fifty times the diameter, causes many platelets to be missed by the oil 
immersion objective, which, however, is necessary to distinguish red 
blood corpuscles from platelets. Helber's chamber is, of course, a great 
improvement on this^. 

4. The lack of satisfactory preserving fluids, as with the present means 
the platelets either stick together or do not remain freely movable. 

Pratt's method by comparative count, which many workers in the 
study of blood platelets favor, consists in the following: a solution of 
sodium metaphosphate, gm. 2.0; sodium chloride, gm. 0.9; distilled 
water, 100 ccm. was used following suggestions from Krehl and Deetjen. 
A drop of blood obtained without pressure from the ear was conveyed 
by means of the ordinary platinum loop to a slide and diluted with three 
or more times as much of the preserving fluid and, without delay, covered 
by a coverglass. The spread must be so thin that the erythrocytes are 
well separated. Stirring is not necessary. Examination should be 
with the oil immersion lens. A square diaphragm made from paper 
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and attached to the ocular, aids in the count. For accuracy, two counts 
should be found to be alike. When 250 to 500 red blood corpuscles 
have been counted, the ratio is calculated. 

Comparative counts by different methods showed that Helber's method 
gave 330,000, while Pratt's method gave 550,000 from a healthy man 
aged twenty-five years, whose red blood corpuscles showed 5,552,000, 
Pratt believes that his count shows more neariy the true number of 
platelets existing in the blood. 

Komel, Preisich, and Paul Hayem*, in a paper concerning the origin 
of blood platelets, said that our knowledge of the third element of the 
blood — the blood platelets — is the fruit of the work of hsematologists 
for the past thirty years. Wirk, Hayem, and Bizzozero said that the 
blood platelets were a pre-existing element of the circulating blood and 
many authors have since agreed with this, notably Laker. 

Lillienfeld demonstrated that the blood platelets contained nuclein, 
as did the nucleii of the leukocytes, and thought that they were derived 
from these. 

Hayem believed they came from the red blood corpuscles and Wlassow 
and Maximow, after treating the blood with a sublimate solution and 
shaking well, found small buds on the red cells, which later separated 
and these they believed were the blood platelets. 

Engel believed all red cells once to be nucleated and some have believed 
that the disappearance of the nucleus accounted for the basophilic 
granulations and others that the platelets were the result. Arnold, and 
later Schneider, thought that the platelets came from the red blood cor^ 
puscles but that a small part came from the leukocytes. Thus a short 
resume of the foregoing shows that some authors take the platelets to 
be self-existing cells; others that they are cell derivatives. Of these some 
say that they come from the leukocytes; others that they are from ery- 
throcytes, and, of these, some think that they come from the nuclei of 
the reds; and yet others believe that they are not in the living blood but 
consider them artefacts from some outside influence. 

Preisich and Hayem used a modification of Romanowsky's stain, 
taking ten drops of a solution of methylene blue filtered with 10 ,c.c. of 
tlistilled water, adding two drops of solution of eosin and quickly mixing 
and allowing the blood preparation to float on the surface. This stained 
the red blood corpuscles steel-blue, the cell nuclei violet, the protoplasm 
of the lymphocytes blue, the granulations of the white cells red, while 
the granulations of the eosinophiles did not stain but the protojdasm 
of these cells had a light blue appearance. The blood platelets were 
a reddish violet to a bright red and the same color as the granulations of 
the white blood cells. The nuclei of diseased white cells were bright 

^ Virchow's Archiv, Bd. clxxviii. No. 1. 
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red, although showing every shade up to light pink. Experimenting on 
children and animals, they found no difference in but a great variation 
in the distribution of the platelets and that they were either round or 
oval. The red cells contained platelets, sometimes as many as three or 
four, differing from the genuine nucleated reds in that the nuclei have a 
different structure and shade. Sometimes the platelets were partly 
outside of and partly within the cells. They drew the following conclu- 
sions: 

1. That the blood platelets are present only in the blood of mammals; 
that is — in the blood of those animals which contain red blood corpuscles 
without nuclei, while, in the blood of those animals which have only 
nucleated reds, blood platelets are not present. 

2. That the platelets arise from nuclein material or at least contain 
that material in large amount. 

3. That they show affinity toward the nuclear staining material, 
wherein its behavior is identical with the normal cell nuclei, in 
so far as the latter take a dry stain with the usual staining methods, 
while the blood platelets stain only faintly. 

4. On the inside of the red blood corpuscles blood platelets are often 
found placed like the nuclei. 

5. The non-nucleated red blood corpuscles of mammals are derived 
from nucleated red blood corpuscles. 

The staining of the cell nuclei of red blood corpuscles and the blood 
platelets show about the same difference as is seen between living and 
dead bacteria, which points to a degenerative process. 

Experimenting further to prove that degeneration took place and 
using guinea-pigs and rabbits as well as children, the following conclu- 
sions were reached : 

ITie blood platelets are not a third separate cell-element of the blood 
but are evidently the degenerated and thrown-out nuclei of the original 
nucleated red blood corpuscle. The nucleated red blood corpuscle 
remains under normal conditions in its place of origin until its nucleus 
begins to wander toward the periphery; that is, until the red blood 
cell is mature. The red blood corpuscle then goes into the blood stream 
and throws off its nucleus, now degenerated, which is known as the blood • 
platelet in the circulation. 

Hans Herschfeld,* of Berlin, in his remarks on the, work of Preisich 
and Hayem called attention to the fact that they were not the first to 
hold the view that the platelets are derived from (the nuclei of) the red 
corpuscles, mentioning the work of Vremer in 1894, Arnold and others 
and his own. His conclusions in his former article were: 

' Virchow's Archiv, Bd. clxvi. Heft 2. 
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1. That the blood platelets arose doubtless from the red blood cor- 
puscles. 

2. Always only a limited number provide material for the formation 
of the platelets. 

3. These platelets arise inside certain erythrocytes, where they lie 
as endoglobular plates, eventually in greater numbers in the middle of 
the cell. 

4. These endoglobular plates leave at one place, and rarely at two or 
more places, and become free platelets. 

5. The origin of bodies similar to blood plates occur from leukocytes but 
rarely in normal blood, and more often in leuksemia. 

DIABETES. 

Etiology. In discussing the "Nature of Diabetes/' Bosanquet^ in the 
Goulstonian lecture sums up as follows: 

1. Excess of sugar in the blood, which is the condition precedent of 
glycosuria, may be caused by overproduction of sugar in the system or by 
diminished use or excretion. There is practically no evidence of either 
of these last processes. There is convincing evidence that at one stage, 
at all events, of diabetes there is increased production. 

2. Overproduction of sugar may depend on some digestive irregularity 
whereby more sUgar than normal is poured into the blood from the food, 
or of manufacture of sugar from the tissues of the body. We have suf- 
ficient evidence that both these processes are at work in diabetes, in that, 
at first, the output in the urine can be controlled by limiting the diet, 
whereas later this is not possible. But, whereas there is a considerable 
number of conditions in which sugar appears in the urine apparently as 
a result of absorption of additional sugar from the alimentary canal — 
these conditions being identical with diabetes only in the single fact of 
the appearance of sugar in the urine, while they run an entirely different 
clinical course — ^it is in diabetes alone that we have at any time evidence 
of formation of sugar from the tissue cells of the patient. This autolytic 
formation of sugar, if it may so be called, is the characteristic feature 
of diabetes in so far as the production of sugar is concerned. 

3. It involves less of an assumption to suppose that this autolytic for- 
mation of sugar is present in diabetes all through the disease than to 
suppose that it ensues after a time as a result of the presence in the blood 
of an excess of the very substance-sugar — ^into which the celb finally 
break down. The absence of proof of the existence of this process in 
the early stages of the disease, when the glycosuria is controlled by diet, 

' Lancet, April 22, 1905. 
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may be due to the body possessing a certain power of utilizing sugar in 
its nutritive processes so that only the excess above a definite quantity 
appears in the urine. 

4. There is sufficient evidence available to establish beyond the pos- 
sibility of doubt the fact that there is some connection between the pan- 
creas and diabetes. Although it is not yet proved, yet it is becoming 
increasingly probable that the pancreas is diseased in all cases of diabetes 
mellitus. An increasing bulk of evidence is abo accumulating to show 
that the function of the pancreas, which is in abeyance in diabetes, is^ 
normally performed by certain special groups of celb known as the islands 
of Langerhans, which are distinct from the ordinary secreting cells of the 
gland, but which are not improbably formed from the acini. The special 
lesion of these islands — hyaline degeneration — which has been associated 
with diabetes by some writers is not present in all cases of the disease and 
may be found (in a less developed state) in other conditions. 

5. The action of the pancreas may be exerted in the direction either 
of supplying a substance necessary for the assimilation of sugar by the 
cells of the body, or in that of counteracting a poison which in some way 
causes accumulation of sugar in the blood. There is little or no evidence 
in favor of the former possibility; in favor of the latter there are the results 
of experimental intoxication with phloridzin, with suprarenal extract 
and with other substances and a few inconclusive results obtained by injec- 
tion of secretions derived from diabetic patients. 

6. We are not yet in a position to state with any certainty what tissue 
in the body gives rise to the sugar formed in diabetes. The theoretical 
possibility that sugar may be derived from fat is supported by certain 
observations which prove that a serious disturbance of the adipose tissue 
exists in diabetes. Further, if this hypothesis be admissible a certain 
unity will be introduced into our conception of diabetes, the phenomena 
of which will be explicable as manifestations of a single process occurring 
in a single tissue. 

7. Liastly, glycosuria as opposed to diabetes may be due to mere excess 
of sugar poured into the blood from the alimentary canal in excess of what 
the system is capable of assimilating, or it may be due to causes acting 
analogously to the diabetic puncture of Claude Bernard and leading to a 
discharge of sugar by the liver from its stores of glycogen. 

If, continues Bosanquet, the views here set forth are correct, it follows 
that in its earliest stage the diabetic process may constitute rather a predis- 
posing cause of glycosuria than the actual cause of the phenomenon, since 
breaking down of the tissue cells into sugar is at first not more than suf 
ficient to saturate the sugar-assimilating powers of the system. At 
this stage a slight increase of saccharine food will produce glycosuria — 
an increase which in a normal person would not have this effect. Simi- 

20 
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larly a slight nervous shock, sufficient to cause the liberation of only a 
comparatively small quantity of glycogen from the liver, would also aug- 
ment the sugar present in the blood above the point at which it appears 
in the urine. In such a way the onset of true diabetes might be ascribed 
to a shock, when in reality it was previously existent, but unnoticed. 
As far as a definition is possible, then diabetes might be defined as an 
increased internal dissociation of tissue (possibly fat) into sugar, caused 
by a toxic substance which is produced in the course of normal metabolism 
.and which is normally neutralized by the pancreas. 

The exact etiological relationship of the pancreas to diabetes is by 
no means settled. In reviewing the work done in the past few years, 
we find that the anatomical changes described by various authors, includ- 
ing Opie, Weisselbaum, Stengel, R. Pearce and others, have varied 
greatly. In PnooRESsnTE Medicine, 1902, the subject was fully dis- 
cussed up to that date and last year the findings of Pearce in six cases of 
diabetes. were given in detail. In a series of cases coming to autopsy, the 
majority has shown anatomical changes in the pancreas and in certain 
of these cases, though by no means frequently, the islands of Langer- 
hans have exhibited rather peculiar abnormalities. The latter were found 
lessened in number, atrophied, shrunken by connective tissue; the cell- 
ular elements had undergone oedematous degeneration, and the walls of 
the capillaries exhibited a hyaline degeneration. The acini of the gland 
were often relatively in normal condition. On the other hand others, 
notably von Hauseman and Herxheim, found that changes in the islands 
themselves were particularly infrequent, but that the changes in the 
parenchyma of the gland were fairly constant. 

Labbe^ calls attention to the probable infectious origin of the disease, 
reporting two cases developing symptoms of diabetes following acute 
infections in the nose and throat. He takes issue with Naunyn who 
believes glycosuria following an acute infection to be a coincidence and 
not a consequence and that the infection has brought to light a previously 
existing diabetic condition either by offering the opportunity for a urine 
examination or by increasing a glycosuria which has escaped previous 
notice. Labbe thinks that it is just as logical to consider a glycosuria 
as it is an albuminuria as consequent to an attack of scarlet fever, and 
contends that the classification of diabetes as pancreatic, nervous, hepatic, 
etc., is illogical and that it is due to a disturbance of the function of the 
sugar-regulating apparatus and not to a disease in any special oigan 
in the group forming this apparatus. 

Weber^ reports three cases among sixty diabetics in which the husband 
first exhibited symptoms of diabetes after living a number of years with 

1 Presse Medicale, No. 62. 

» Medical Record, October 8, 1904. 



Cases of 




conjugal diabetes. 


Per cent. 


26 


1.12 


17 


3.55 


6 


12 


5 


20 



DIABETES 307 

a diabetic wife, and tends to direct the attention to this theory of the 
infectious origin of the disease. 

The existence of conjugal diabetes i^ looked upon as being highly 
probable by A. Martinet*. He bases this belief upon his observations 
in Paris among eight hundred and fifty-eight cases suffering with various 
medical conditions. Twenty-five diabetics were found and in five instances 
both husband and wife were affected. The proportion of diabetics to 
disease in general was one to thirty-four while the relation of conjugal 
diabetes to diabetes was one to five. He compares his statistics with 
those of other authors as follows: 

Cases of 
diabetes. 

1. Schmitz . . 2,320 

2. Del^age .... 478 

3. Debove .... 60 

4. Martinet ^ . . .25 

He calls attention to the fact that in order for such observations to 
have any special significance it is necessary to compare the proportion 
of conjugal diabetes to the total number of diabetes with the proportion 
of diabetes to those suffering from diseases in general. Such a com- 
parison exists only in his statistics. The enormous differences in the 
percentages shown in the table above Martinet considers of easy explana- 
tion. Schmitz and Del^age made their observations at watering places 
(Neuenahr and Vichy) particularly frequented by diabetics. Debove 
and Martinet made their observations in Paris where diabetics were not 
particularly or artificially congregated. Therefore the conditions are not 
identical. The former only had their patients under observation for 
an average period of twenty-one days after which they completely lost 
sight of them, and were only able to discover synchronous and con- 
temporaneous conjugal diabetes when husband and wife applied for 
treatment at the same time; the latter authors, however, made up their 
statistics from observations of diabetics extending over a greater period 
of time. 

The etiological relationship of trauma to diabetes is looked upon with 
skepticism by Krausch,' but Seiffert* reports a case which apparently 
has direct connection with cerebral traumatism. A boy of sixteen fell 
down an elevator shaft, a distance of twelve feet, striking the floor head 
first. He was unconscious an hour and stupefied for seventy-two hours. 
Sugar was found in the urine twelve hours after the accident; also 
albumin and blood. Daily analyses over a period of eleven days revealed 
the presence of a glycosuria. Sixty days after the injury the patient re- 

* Presse Medicale, December 7, 1904, No. 98. 
' Zeitschrift f. klinische Medizin, 55. 

• American Medicine,- July 8, 1905 
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sumed light work which he continued for two years when he again sought 
medical advice because of increasing debility, emaciation, polyuria, 
and depression of spirits. At that time the daily output of urine was 
between seven and thirty pints and the sugar varied from a trace to 
7 per cent. In spite of all therapeutic measures, the patient has grown 
steadily worse and is now twenty years old. 

Navarre^ has investigated the proportion of diabetics among the 
employees of one of the French railroads. The entire number of cases 
of diabetes reported by the medical oflBcers of the road during the past 
ten years is 222, an average of 3 per 1000. The proportion is much higher 
among engineers and conductors than among other employees, being 
12.63 per 1000 among the former and 13.1 per 1000 among the latter; 
while only 1.76 per 1000 among office employees. During the last four 
years, 723 employees have been retired on account of chronic illness, 
fourteen of these being diabetics. Of this number, eleven were engineers 
or stokers, while only three were from the office force. The author 
comments that these figures suggest that vibrations and jars evidently 
favor the development of diabetes. 

Treatment. The literature during the past year on the treatment of 
diabetes has been rather voluminous and while nothing has been offered 
in the way of curative measures, the experience of clinicians has empha- 
sized several important factors. The generally increasing belief in the 
predisposition of certain individuab, especially children of diabetic 
parents, to this disease has directed attention to prophylactic treatment. 
Stark' lays particular stress upon this and again advocates as he did 
several years ago the necessity of systematic examination of the urine 
of all persons over thirty-five years of age, even when they are apparently 
enjoying the best of health. The racial predisposition of Hebrews 
should be borne in mind and the predisposition by reason of prolonged 
mental strain or a sedentary life should not be lost sight of. He calls 
attention to the close relations between diabetes and certain other morbid 
states, such as gout, obesity, hepatic congestion, affections of the nervous 
system, and arteriosclerosis; and to the fact that the occurrence of an 
excess of uric acid may be the forerunner of a confirmed diabetism, while 
oxaluria due to overindulgence in carbohydrates and nitrogenous food has 
been found in some cases to be the premonitory stage of diabetes. The 
preventive to be employed must be chosen according to the needs of the 
individual patient. Rest and complete change of surroundings may 
be all that is necessary in those cases under mental strain. In obese 
subjects Stark recommends the enforcement of suitable exercise, general 
massage, and hydrotherapeutic measures. The state of all the functions 

» Semaine Med., April 19, 1906. 

' Medical Record, September 23, 1905. 
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should be carefully watched, the skin, bowels, and kidneys regulated con- 
stantly. The diet should be regulated according to the same principles 
as when the disease is fully established. Naunyn^ also calls attention 
to the congenital predisposition, frequently inherited, of individuals to 
diabetes and emphasizes the importance of watching for initial manifes- 
tationis in individuals known to be predisposed. In every disturb- 
ance of health in a member of the family in which cases of diabetes 
have occurred the urine should be tested as a routine measure, especially 
in individuab inclined to be corpulent; children in particular, and 
above all, any individuals in whom a tendency to obesity develops 
suddenly. In such persons, even if there be no signs of diabetes, their 
physical and intellectual work should be supervised with great care and 
especially should overeating be forbidden, and milk, green vegetables, 
and fruits, excepting the very sweet ones, should be recommended in 
moderation. 

Symptomatic Treatment. Stark recommends for the excessive 
thirst the sucking of small pieces of ice or drinking a mouthful of water 
at stated intervals in order to keep the parched mucous membrane of 
the mouth wet, taking small quantities of water acidulated with lemon- 
juice or a little bitartrate of potassium. If these fail, total abstinence from 
carbohydrates for two days in conjunction with increasing doses of 
codeine, beginning with one-third or one-fourth grain three times a day, 
increasing by one-third or one-fourth grain every third day until two 
grains are taken three times daily, the third dose being given to induce 
sleep. 

T^on* prefers gum opium to codeine, watching carefully its tendency 
to constipate. For the hollow feeling in the stomach due to the craving 
for food. Stark uses one grain asafetida pills. Enteroclysis has also 
been suggested as relief for the intense craving for water. 

For the extreme emaciation accompanied by muscular weakness. 
Stark reconmfiends the forced feeding of fats notwithstanding the objec- 
tion raised by others that the acetone bodies found in diabetic urine are 
due to the excessive assimilation of fat. The quantity and quality of 
fats to be administered must be estimated according to the condition of 
the stomach or intestines. The drug armamentarium was fully discussed 
in last year's Progressive Medicine and nothing new has been oflFered 
this year which has a beneficial effect upon glycosuria or polyuria. 

Diet. When a case of diabetes is once established, diet and hygiene 
form the basis of treatment. The reports of the past year emphasize 
that beneficial results are obtained not by a mere restriction but by a 
regulation of the diet, determining the requirements of each patient and 

' Deutsche med. Wochenschrift, xxxi., No. 25. 
* Therapeutic Gazette, December 15, 1905. 
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following no set rules. In order to accomplish this, both Tyson and 
Naunyn insist upon the most careful and persistent routine quantitative 
examination of the urine. 

Stark^ considers that a proper treatment of a case of diabetes requires 
a knowledge of the following items: 

1. The power of assimilation for carbohydrates which is readily 
ascertainable by current methods. 

2. The general state of the patient whether anaemic, plethoric, obese, 
or emaciated. 

3. The mental attitude of the patient, whether depressed, hopeful, 
negligent or indifferent. 

4. The patient's ability to maintain weight. 

5. The state of digestive functions — the presence of atony, insuflBdency, 
or otherwise impaired function. 

6. His ability to maintain a nitrogenous equilibrium as indicated 
by a comparison between the specific gravity and total solids of the urine, 
and the amount of urea excreted on the one hand and the amount of 
proteid food ingested on the other hand. 

7. The patient's age, physique, occupation, whether old or young, 
robust or frail, engaged at hard or easy labor, leading an active or seden- 
tary life. 

8. The presence of complications, particularly nephritis, myocar- 
ditis, or arteriDsclerosis. 

9. His natural preference for foods and beverages. 

The special cures were fully discussed in Progressive Medicine, 1904. 
Naunyn thinks the success of these is due to the fact that a large propor- 
tion of the substance ingested passes through the system unutilized. 
He considers the cure as practically being an underfeeding and that 
the apparent tolerance is merely that comparatively little of the diet 
is assimilated. 

Friedenwald and Ruhrah* report their experiences with the "milk 
cure," "potato cure," and "oatmeal cure." They rarely found an exclu- 
sive milk diet advisable for their patients except in the most severe cases 
of diabetes in which diacetic acid was present and in which the patient 
was threatened with the onset of diabetic coma or in which this condition 
had already set in. They have, however, utilized a half to one meter 
of milk daily in many of the cases in addition to other foods and have 
obtained excellent results. They found, however, that it was important 
to observe the effect of this form of food lest it produced injury to the 
patient. With the potato cure, they never followed the Mosse plan 
strictly, that is by replacing all carbohydrates by potatoes, but they 

* Medical Record, September 23, 1905. 

' American Journal of the Medical Sciences, October, 1905. 
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followed the method suggested by von Noorden by replacing a portion 
of the bread by this form of food. If the patient was permitted to consume 
100 grams of bread daily, he could take 300 grams of potatoes, so that 
at least a certain proportion of the bread must be replaced by this form 
of food. They have never seen the slightest harmful effect produced 
by the use of potatoes even in the severe forms of diabetes if care was 
taken to regulate the proportions. In a number of the cases very bene- 
ficial results were obtained. The results with the oatmeal diet were sat- 
isfactory. It should never be utilized in mild forms of diabetes but only 
in the severe forms. In these cases they obtained remarkable results 
and it was possible to rid the urine of sugar, even when this could not 
be done on an entirely carbohydrate-free diet. In some of the cases 
the oatmeal diet not only caused a disappearance of the sugar in the 
urine but also the diacetic acid. They are undoubtedly valuable aids 
in the treatment of diabetes but great care is necessary and each case 
must be studied individually to obtain the best results. 

LidweU^ has used rye bread with success, finding that it satisfies the 
craving and stops the empty feeling of which so many of the diabetics 
complain and that the patients eat but little of it in proportion to wheat 
bread, about a loaf and a half sufficing for a week. This bread 
contains but little digestible starch and is a laxative. The patients 
do not tire of it and it is cheap. The author obtained the best 
results in the milder forms of glycosuria occurring in the middle aged 
or old. 

Both Naunyn and Tyson find that the occasional interposition of a 
"hunger" day is very useful, allowing nothing but tea and bouillon for 
twenty-four hours. The effect is sometimes remarkable, but does not 
exhibit itself until the sugar has been reduced to a minimum. It then 
not only causes the sugar to disappear but increases the limits of toler- 
ance thereafter. Both of these authors insist upon a careful and persist- 
ent examination of the urine, not only for the presence of sugar but also 
for the presence of diacetic acid. If the latter reaction is positive acidosis 
exists and sodium bicarbonate should be administered in doses of 90 
to 120 grains daily. If the action grows more and more pronounced, 
the alkaline treatment should be increased and the diet become more 
limited. Tyson has found that alkaline waters, such as Vichy or Carls- 
bad, are very helpful. He believes, however, that the improvement of 
patients at the different natural mineral springs depends as much upon the 
relaxation and freedom from care, in the regular diet, and the hygiene of 
the individual as from any specific action of the waters. 

The treatment of coma was discussed last year and nothing new has 
been suggested in the recent literature. 

^ Intercolonial Medical Journal of Australasia, August, 1905. 
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GOUT. 



Etiology. Nothing definite has been established in regard to the patho- 
genesis of gout, though numerous theories have been offered. The 
chief advance has been on therapeutic lines. A few contributions to 
the etiology, however, are worthy of notice. 

SchmolP reviews the formation of uric acid and emphasizes its deri- 
vation by oxidation from the purin bodies, obtained either from the food 
or from the cell nuclei in catabolism. After considering Garrod's 
classical arguments, he concludes that the deposit of uric acid from the 
serum into the joints of gouty patients is due to neither retention nor 
increased production. He says that if the uric acid production in 
a gouty patient be increased by injection of thymus gland in large 
amounts, the surplus of uric acid is eliminated by the kidneys without 
showing any difference from normal conditions though the excretion 
may attain to two grams in twenty-four hours. He argues from this that 
a retention cannot take place because the kidneys are able to take care 
of a much larger amount than is found in normal conditions; while an 
increased production, other things being equal, could have but one result, 
which is increased secretion. He then calls attention to the fact that 
at the same time that the uric acid is being formed by oxidation from 
the uric bases, thymic acid is also formed and that Kossel and Minkowski 
have shown uric add forms a compound with thymic acid. This com- 
pound shows the peculiarity that the uric acid in it cannot he detected 
by our present tests for it and cannot be precipitated. He says there can 
be little doubt that in physiological conditions this compound is the form 
in which the uric acid circulates through the body and adds that the 
morbid feature of gout is not the presence of uric acid in the blood but its 
precipitability; and this accounts for the otherwise unexplained fact 
that we cannot find any uric acid in normal blood. Normal blood con- 
tains uric acid combined with thymic acid and hence undetectable and 
while gouty blood may contain an amount not exceeding the normal, it 
is precipitable and hence, he concludes, not combined with thymic acid. 

Why is the uric acid uncombined? There][may be two explanations — 
first that it is formed normally by oxidation of the purin bodies but for 
some reason not combined with thymic acid, and second, that it is formed 
synthetically and not by oxidation; which he concludes is certainly 
possible. By feeding gouty patients with paranucleins and thymic acid 
he concludes that in gout the uric acid is formed by both of the above 
methods but that the synthesized uric acid has not at its disposal the 
thymic acid necessary for its solution. This accounts for its detecta- 

* Journal of the American Medical Association, April 29, 1905, p. 1348. 
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bility in the serum. He uses the above theories in treating gout and gives 
0.25 gram thymic acid three to four times a day with beneficial result. 
When the uric acid is formed in excess, with a deficiency of thymic acid, 
deposition in the joints or tophi takes place, but on feeding thymic acid 
the uric acid when formed combines with it and is easily eliminated. 

Almagia^ has studied the absorption power of cartilage for uric acid 
and made solutions as nearly neutral as possible of sodium urate, placed 
in them thin slices of joint cartilage and after a time determined regu- 
larly the remaining quantity of uric acid. He found regularly a reduc- 
tion of the sodium urate in solution. Macroscopically there were white 
spots and cloudy areas in the cartilage resembling those seen in gout 
which could not he washed off or removed by scraping the surface. 
Microscopically they consisted of crystalline masses. What urate was 
present could not be determined but it was certainly a urate because 
after thorough washing with cold water, hot water extracts gave a mur- 
exide test. Hence cartilage can absorb sodium urate from very dilute 
solutions and cause it to deposit in crystalline form, the process being 
similar to the known absorption of crystalloid and colloid substances 
by the crystallizing out of colloids; this is important in that it permits the 
absorption of furthur material and also tends to cause mechanical damage 
to the cartilage tissues. In the above experiments, low temperature 
reduced the absorption or delayed it, which is of interest because the 
feet, hands and ears are most exposed to cold and the cartilages have 
poor blood supply. 

Almagia also experimented with tendons and with the cartilages of 
the nasal septum and larynx. These absorbed about the same amount 
of urate, though it did not crystallize out, and it could be extracted by 
hot but not by cold water. The percentage amount of urate in the car- 
tilage became after a few days eight to fifty times as much as that in the 
solution. The possibility that some chemical union with the tissues 
or chemical changes in the urate occurred was not settled. The irregu- 
larity of crystallization was perhaps due to chance factors but Almagia 
thinks the effect of mechanical shock should be studied. He says this 
demonstrates the absorption of urates by cartilage and that the inability 
of the cartilage to destroy urates (contrary to most other tissues) is normal 
and not peculiar to gout. Injection of urates into the peritoneal cavity 
of rabbits and subsequent examination of the tissues showed the murexide 
test almost always in the cartilages but not in the tissues. Almagia 
decides that on account of temporary or permanent increased urate 
content of the tissue fluids in gout, this deposition occurs; and owing 
to the fact that osmotic movement of the fluids takes place with diffi- 
culty in cartilages, and owing also to their apparent lack of power to 

* Hofmeister's Beitrage, December, 1905, Band vii., Nra. 10 und 11. 
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destroy urates^ the urates can at best disappear from the cartilages but 
slowly. Possibly the urates are absorbed in solution and then the over- 
saturated solution deposits crystals, owing to the mechanical shock, 
reduction of temperature or the production of acid salts, and this deposi- 
tion produces necrosis and inflammation. 

Shearer^ believes that the unnatural excess of carbonic acid in the 
blood is the most potent factor in bringing about those changes which 
go to make up the gouty state. 

Trautner^ has been devoting much research to the relations between 
the colon baciUus and gout. He describes the technique* of numerous 
tests which have conclusively demonstrated, he thinks, that the propor- 
tion of uric acid in the urine of a person subject to gout increases during 
times of partial or decided constipation. He believes that, under the 
influencel of imperfect evacuations of the bowels, a reducing substance is 
generated by the activity of the ordinary colon bacillus. This reducing 
substance acts on the residue of the food and probably has some close 
connection with the uric acid of the urine. It is more than probable, 
he aflSrms, that the substance found in the colon by the bacteria becomes 
transformed into xanthein and into uric acid during the passage into the 
blood. He regards it as probable that the first manifestation of gout is a 
mucous colitis, and that the bacterium coli commune is the initial agent 
of gouty affections. Copious diuresis accompanied by high density should 
suggest, he says, an abnormally laige proportion of uric acid. 

Watson* concludes that the laboratory evidence is in harmony with 
clinical experience that uric acid in not an important factor in produc- 
tion of gout. He believes it to be partly at least infective and that the 
uric acid is the specific feature of the inflammation; giving it its char- 
acter. The chief source of the infection is the alimentary tract and an 
injudicious diet acts chiefly by its influence on the bacteria of the 
digestive tract. This view by no means minimizes the importance of the 
hereditary factor and is somewhat in accord with Trautner's views. 

Kionka, working with Frey,* finds degenerative processes in the livers 
and kidneys of mice fed exclusively upon meat, and notices the total 
absence of the glycocoU-destroying, urea-forming ferment in the liver 
of gouty subjects. He holds that pathological disturbances of the liver 
are not essential to gout but that functional disturbances are, and may 
lead to disturbance of the urea formation. The absence of the glycocoll- 
destroying and urea forming ferment in the liver may be congenital or 
acquired by improper living, and the successful therapy of gout depends 

* Lancet, February 11, 1905. 

^ Nordisches Medicinisches Archiv., Stockholm, Internal Medicine, No. 1, 1905. 
' British Medical Journal, January 21, 1905. 
Deutsch. med. Woch., xxxi. No. 29, July 20, 1905. 
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in part on hepatic stimulation by such cholagogues as benzoic and salicy- 
lic acids^ colchidn, etc., while the purgatives may act helpfully. The 
above acids and quinic acid act also by binding the glycocoU and 
preventing its precipitating action on the uric acid in the organism. 
In the presence of a laige amount of urea, glycocoU precipitates urates and 
when there is a gouty tendency, that is a lack of glycocoU-destroying 
ferment, an acute attack is determined. 

Von Noorden and Schleif ' discuss the dietetic marmgement of gout 
based on separate studies of each individual case. They emphasize the 
facts that since it has been po^ible to differentiate between the endo- 
genous and exogenous uric acid, i. e., the uric acid formed from substances 
taken in as food and that formed by cell break-down in the body, it is 
known (1) that the uric acid production is minimized if nourishment 
is given containing no purin substances; and (2) that in gouty patients 
considerable retention of uric acid occurs. On a purin containing diet, 
the gouty patient metabolizes much more incompletely and more slowly 
than does a healthy man, and the uric acid elimination decreases and 
finally fails to reach the normal quantity. Von Noorden and Schleif 
think it probable that the insufficient increase of uric acid in the urine, 
following the ingestion by the gouty of uric acid-forming materials, 
depends not on a diminished formation, but on a retention, due to the 
peculiar pathological combinations of the uric acid in the gouty organism. 
They found by experiment that if a chronically gouty subject be placed 
on a diet free from exogenous uric acid-forming-^substances, and if the 
endogenous uric acid be completely eliminated by the patient, an attack 
of gout follows in a few days if a large amount of uric acid-forming 
material be added to the diet. 

The coincident examination of the urine shows that an increase of 
uric acid, to be expected from the increased diet, does not take place. 
This led the authors to undertake the 'Holeranz bestimmungen" as a 
basis for individual treatment and they started in six cases with a purin 
free diet and determined the uric acid output. On two consecutive days 
following the above, 400 grams of beef, weighed raw, were given, con- 
taining an average of 0.24 gram of purin nitrogen, 50 per cent, of 
which they believed disappears in the organism by oxidation and deficient 
resorption; and 50 per cent, appears in the urine as uric acid or purin 
bases. In all there should be 0.24 gram of purin nitrogen (equal 0.72 
gram uric acid) eliminated from the two days' ingestion of meat, above 
and beyond the amount of endogenous uric acid excreted. This elimina- 
tion occurs under normal conditions on the two meat days but without 
being regarded as pathological can be extended to the first or even the 

* Berliner klinische Wochenschrift, xlii., No. 41. 
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second purin free day. In a gouty subject, however, the uric acid elimi- 
nation is rarely normal. Generally it falls on the two meat days to a 
point much lower than normal, the elimination continues for a long time 
and the total amount remains less than a healthy person excretes in two 
to three days. The authors thus determine whether the gouty subject 
can take care of the purin bodies contained in 400 grams meat. If 
he can there is no objection to giving that amount, but if not, the inges- 
tion of purin bodies must be diminished to guard against uric acid reten- 
tion and gouty sequelae. Frequently smaller amounts of uric acid- 
forming nourishment could be utilized when the larger amounts could 
not and so important is this that the uric acid output of 200 grams of meat 
was actually larger than that of 400 grams of meat, where the tolerance 
of the organism was overstepped. As an example of this the following 
case is cited: A man fifty-five years; no severe attack of gout for some 
years, but many milder ones recently of one to two days' duration; 
numerous tophi on ears. 
4 days purin-free diet 0. 462 grams uric acid (average) 



5 

6 

7 

8 

9 

10 

11 

12 
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14 



-f 400gram8 meat. . 0.522 

-h400 " " .. 0.644 

0.539 

0.528 

0.458 

+200 grams meat . . . 549 

4-200 " " .. 0.055 

0.647 

0.499 

0.433 



The authors, therefore, think it important in every case of gout to study 
the tolerance of the individual for purin bodies just as is done with 
diabetics for carbohydrates. .This toleration changes in the course of the 
disease but with proper observation a diet may be prescribed on a basis 
of the uric acid balance with which Von Noorden and Schleif have had 
more satisfaction than with any previous dietetic or medicinal measures. 

More recently I. Walker Hall* has reached independently approxi- 
mately the same conclusions and advocates a similar study of each case 
to determine the personal question of diet as the best means of therapy. 

HJBMOPHILIA. 

Etiology of H»mophilia. De Bovis,' in reviewing the literature on 
hcBmophUia in women, states that pregnancy is rather favorable than 

^ British Medical Journal, January 20, 1906. 

' Semaine Medicale, xxxvi., No. 35., cited from Journal of the American Medical 
Association, 1905. 
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otherwise; the blood apparently becoming less persistently fluid. In one 
hundred and fifty cases of deliveries in hsemophilic women, excessive hem- 
orrhage occurred immediately afterward in sixty-nine. In two cases the 
mothers were unable to nurse their children as it seemed to increase 
the tendency to hemorrhage. Abortions are noted in the history of 
some hsemophilics. It is possible that hsemophilia may exist in a rudi- 
mentary form. In a case under de Bovis' observation, a multipara suf- 
fered from uterine hemorrhages during the fifth pregnancy. Artificial 
evacuation of the uterus was suggested but the curetting was followed 
by uncontrollable fatal hemorrhage. The patient was not a hemophilic 
in the strict sense of the word, but nothing except a haemophilic dia- 
thesis can explain the uncontrollable hemorrhage in this case. He 
cites de Lee^s fatal case of hsemophilic diathesis, with premature detach- 
ment of the placenta although the uterus was firmly contracted. He 
caUs attention to similar cases reported by Ahlfald and Switalski all 
distinguished by postpartum hemorrhage occurring in women whose 
menses were always copious, with a history of abortions, or hemorrhage 
reaction in themselves or some relative. In de Bovis' service during 
"1903, there were 476 deliveries. The women had a record of menstruat- 
ing for more than five days in 153 cases, and no less than five days in 323. 
Postpartum hemorrhage occurred in fourteen per cent, of the former 
and in only eight per cent, of the latter. He believes that the hsemophilic 
tendency may also manifest itself at puberty and at the menopause, 
remaining latent at other times. Haemophilia is in de Bovis' opinion 
a condition which occurs much more frequently than is generally supposed, 
and women are affected as often if not oftener than men, but the tendency 
does not reveal itself in women except at times of physiological stress 
naturally tending to hemorrhage. At other times it may be that men- 
struation acts as a kind of safety valve. De Bovis thinks that marriage 
should be forbidden in families of bleeders, both of men and women. 
Lossen^ reports for the second time the hemophilic family Mampel. 
The first report of this family was made by von Chelius in 1827; 
the second by Mutzenbecher in 1841; the third by Lossen in 1876. 
The present report carries the family up to the fourth generation. In 
the first generation there were eleven members, six males and five 
females. There were forty in the second generation, twenty-two males 
and eighteen females. Seventy-four in the third, forty males, thirty 
females and four stillborn. Eighty-seven in the fourth generation, 
forty-three males, forty-three females and one stillborn, making a total 
of 212 members in the family. 111 being males, ninte-six females and 
five stillborn. Of this number there were thirty-seven bleeders, all 
males, making a proportion of 33.33 per cent. 

^ Deutsch. iZeit. f. Chiruigie, January, 1905. 
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The location of the bleeding has been very carefully studied. Six- 
teen times it was subcutaneous caused by a fall, blow, pressure, or by 
such a slight injury as the rubbing of the trousers. In one case the 
mother asserted that the hemorrhages came of themselves and chiefly 
during the night. This was probably due to some slight injury caused 
by the child throwing itself about in bed. The resultant hsematomata 
were as a rule absorbed. In one case only was it necessary to incise. 
Healing took place under compression. In two cases the bleeding under 
the skin was so severe that death resulted from anaemia. In ten cases, 
wounds of the skin, punctured, incised, and lacerated, slight in character, 
were the cause of the hemorrhages. In two of these, the bleeding was 
so severe that death resulted. Two cases of hemorrhage of the umbil- 
ical cord in the newborn may be classified under this heading. Hem- 
orrhage from the mucous membrane of the nose occurred in ten cases. 
These occurred repeatedly and were very difficult to control. The 
primary cause was probably traumatism, such as scratching of the 
finger nail or violent blowing of the nose. From the lips, hemorrhage 
occurred in nine cases, mostly from the frenum of the upper lip, caused 
by falls or by injuries induced by the careless use of the knife or fork. 
The bleeding was always difficult to control and in five cases ended fatally. 
Similar causes, such as a fall striking on the mouth, injury by instruments 
produced hemorrhages of the gums in nine cases, two of which were 
fatal. In four cases injury to the hard palate produced hemorrhage, 
two ending fatally. The tongue was injured in two cases with resultii^ 
hemorrhage severe and difficult to control. Hemorrhage from the 
mucous membrane of the stomach occurred in two cases, one resulting 
fatally. Rectal bleeding occurred once probably as the result of the 
passage of hard fecal masses. Hsematuria was noticed in three cases. 
In two of these the source was in the mucous membrane of the bladder. 
Trauma could not be determined in these cases. In one case the bleed- 
ing was so severe that the urethra became plugged with a clot which had 
to be removed by a catheter. In the third case the bleeding was renal, 
probably spontaneous. Pulmonary hemorrhage occurred in four cases. 
Two of these followed severe bodily exercise. A third which was fatal 
occurred without apparent cause. A fourth accompanied a pneumonia 
and ended fatally. Cerebral hemorrhage following a fall upon the back 
of the head occurred in one case and was fatal. Joint swellings were 
present in nine cases. Six of these affected the knee and one the elbow- 
joint. These cases as a rule improve rapidly, the blood being quickly 
absorbed under the influence of massage and hot moist applications. 
After repeated hemorrhage into the joint, there remained a slight serous 
infusion and moderate amount of stiffness. In five cases the stiffness 
increased with age which was probably due to a progressive adhesive 



HMMOPHILIA 319 

synovitis. Tumor albus or joint tuberculosb was not observed in a 
single case. The author admits the possibility of such a joint becoming 
the seat of tuberculous infection. 

In recapitulation, there were 111 male members of the family, and of 
these thirty-seven were bleeders or 33.33 per cent. Of the thirty-seven 
bleeders, eighteen or 48.65 per cent., almost one-half, died of hemorrhage. 
Two from subcutaneous tissue and muscle, three from wounds of the skin, 
five from wounds of the lips, two from wounds of the gums, two from 
wounds of the hard palate, one from gastric, one from cerebral, two from 
pulmonary, and one from the mnbilical cord hemorrhages. Most of the 
deaths from hemorrhage occurred during childhood. Seven occurred 
before the third year, six between three and ten years, one in the second 
decade, two in the third, and two in the fourth. After the fourth decade 
the tendency to bleeding disappeared. A careful study of the family tree 
shows that none of the females were bleeders and that the disease was 
only transmitted through them. Male members only were bleeders and 
these did not transmit the tendency to their oflFsprings if they married 
wives from non-hsemophilic families. This same rule was followed in 
the three families reported by Sahli\ 

In the Mampel family the mothers of nineteen of the thirty-one 
branches were sisters of bleeders and invariably transmitted the 
tendency. In these nineteen families there were eighty-two male mem- 
bers, thirty-seven of whom were bleeders or 45.14 per cent. This 
proportion varied in different generations. In the first, 50 per cent., in 
the second 68.42 percent.; in the third 41.38 per cent.; and in the fourth 
32.14 per cent. The tendency to bleed was the greatest in the second 
generation and began to diminish with the third. Sahli doubts that this 
indicates a gradual disappearance of the tendency, for the increase in the 
number of bleeders in the second generation over the first indicates the 
contrary. He believes it to depend on various conditions, first the pro- 
portion of boys to girls in the generation. In the third it was twenty- 
nine to twenty-five, in the fourth twenty-eight to twenty-six, and in the 
second nineteen to thirteen. Secondly, the number of marriages con- 
tracted by the female members. Third, the number of children in each 
generation. In the second there were thirty-two in two families; in the 
third fifty-eight, four being stillborn, in seven families. In the fourth 
fifty-five, one being stillborn, in nine families. The fertility in the bleed- 
ing families is noteworthy. In the nineteen families four had nineteen 
children, two had thirteen, two had eleven, and several had ten, nine 
and eight. On the other hand in the twelve non-bleeding families, only 
two had as many as eight. Three had seven, one had six, and the others 

1 Zeitschrift f. klin. Med., No. 56, 1905. 
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had from one to three children. The mortality during the first year of 
life aside from the deaths due to bleeding was fifty-seven. Forty-two 
deaths occurred in the first half of the first year, thirty being males and 
twelve females, and fifteen occurred during the last six months. Of 
these, five were males and ten females. In the nineteen bleeding, families, 
the mortality during the first six months was 17.31 per cent., and during 
the latter six months 7.01 per cent., while in the twelve non-bleeding 
families the mortality was 26.76 per cent, and 7.14 per cent, respectively. 
Sahli, however, does nut consider this relation to indicate anything of 
importance other than that the mortality in this family was by no means 
abnormal. 

Lossen lays particular stress upon the importance of heredity in mak- 
ing a diagnosis of haemophilia, and considers W. Koch's statement that 
scurvy, purpura hemorrhagica, and haemophilia are one and the same 
disease, as showing a woful ignorance of the latter condition. 

The etiology of this condition still remains puzzling. Undoubtedly 
many of the theories advanced during the past were based on an improper 
conception of the disease, many cases of scurvy being reported as haemo- 
philia. Sahli^ has had the opportunity of studying four cases, the family 
tree of three being carefully recorded. These cases conjointly pre- 
sented the typical picture of haemophilia, that is severe hemorrhages 
following external injuries, spontaneous hemorrhage from the mucous 
membranes, acute joint affections which leave behind chronic changes, 
subcutaneous hemorrhages and renal hemorrhages. An examination 
of the heart showed an enlargement of the left ventricle in three 
cases and in one case there was also an enlargement to the right. In 
two of these Sahli believes that the enlargement could be explained by 
the presence of the high degree of anaemia, but in the other, there was 
no apparent cause for the hypertrophy. The time of the appearance 
of hemorrhage is interesting. In the first case it appeared in the second 
year; in the second case the history was uncertain, but it occurred early 
in life; in the third case it occurred in the eleventh month and in the 
fourth in the third or fourth year. In a case examined, the blood pres- 
sure was not increased either before or during the hemorrhage which 
tends to disprove the theory that the haemophilic bleeding is partly due 
to a marked increase in the intravascular pressure. The morphological 
examination of the blood of members of three haemophilic families showed 
a marked decrease in the percentage of neutrophile leukocytes with an 
increase in the percentage of lymphocytes. The leukocytic count was 
normal or less than normal, an indication, therefore, not only of a rela- 
tive but of an absolute diminution in the number of polynuclear leukocytes. 

* Loc cit 
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The blood platelets in the two eases in which they were estimated were 
below the average in number but within the limit found in many normal 
people. In the case in which the alkalinity of the blood, the dry residue 
of the serum and the lowering of the freezing point of the serum were 
estimated, normal results were obtained. In the one case examined, the 
fibrin content of the blood was normal. 

The coagtUation of the blood in the four cases examined by Sahli took 
place much more slowly than normal, especially so during the period in 
which the patients were not bleeding. This delay was so constant as to 
be of diagnostic value and was more easily recognized by estimating the 
time for the completion rather than the beginning of coagulation. The 
differences between normal and haemophilic blood are most evident when 
the test is made with a large amount of blood. The failure to consider 
this particular, together with a dbregard for the influence of external 
temperature and of the capacity of the capillary tubes used in Vierordt's 
method upon the time of coagulation, explain in Sahli's opinion the con- 
tradictory reports made by various authors. To eliminate these factors 
as sources of error, it is necessary in estimating the coagulation time 
of haemophilic blood to make simultaneous tests with a capillary tube 
of the same calibre on the blood of healthy individuals as controls, 
since comparisons made with the so-called fixed normal point give false 
results; such a standard being impossible . owing to the influence of 
external conditions upon coagulation. The blood also must be obtained 
from a fresh puncture and not from a wound which has been bleeding 
for some time and during the period when the patient b not suffering 
with the immediate consequences of hemorrhage. In one of the cases 
the blood was examined at the time of severe hemorrhage. The wound 
was covered with a well-formed clot but the blood ran briskly through it. 
This blood showed a marked acceleration in the coagulation which 
Sahli explains as being due to its being laden with the fibrin taken up from 
the clot as it filtered through it. At the same time, blood was taken 
from a fresh puncture. This also coagulated more quickly than the 
blood of a healthy individual. 

Sahli explains this as being an evidence of a state of reaction on the 
part of the organism against the hemorrhage. During the non-bleeding 
period and after recovery from the evidence of this hemorrhage the blood 
of this same case again showed delayed coagulation. The continuation 
of hsemophilic bleeding despite the marked acceleration in the coagula- 
bility of the blood obtained from the bleeding wound indicates, accord- 
ing to Sahli, an abnormal quantity of the injured walls of the bloodves- 
sels in that they supply an insufficient quantity of the substance which 
should act locally with the fibrin fermentation and thrombus formation 
in the lumen of the vessels. He believes that the natural cessation of 

21 
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bleeding depends on an active chemical property of the injured vessel 
walls as well as a physiological phenomenon of the general organism, and 
that in hsemophilics this activity is wanting or at least is reduced to a 
minimum. The substance which is supplied in an insufficient quantity 
in the hsemophilic in contrast to the normal individual is, according to his 
theory, probably either '"thrombokinase" or a zymoplastic substance 
or a combination of both. He explains the deficient coagulability of 
the blood in the intervals between haemophilic bleeding as a phenomenon 
of a faulty chemical activity of the vessel walls corresponding to that 
mentioned above, and, because of the analogous qualities of the cells 
and hematopoietic organisms, he believes this activity to be possessed 
by the cells of the vessel walls. He thinks that the deficient activity 
of the cells in the haemophilic organism is general and inherited from the 
cell plasma. Retarded coagulation of the blood in his opinion does not 
explain the long duration of hemophilic bleedings since this is merely 
a property of the extravascular blood, the cessation of hemorrhage 
depending upon the coagulation of the blood within the lumen of the 
vessels. Then, too, in Sahli's series of cases at the time of bleeding, 
the extravascular clotting was not only sufficient but was excessive. 
He believes that the chemical defidency in the vessel walls of the hsemo- 
philic also explaining the occurrence of spontaneous bleeding in this 
disease, if one assumes an associated abnormal fragility or, in case 
diapedesis is considered as a causal factor in bleeding, an abnormal per- 
meability of the vessel walls. This theory explains the so-called local 
hsemophilias described by Senator and others in which the bleeding 
usually occurred in the kidney. If the properties attributed to the cells 
of the vessel walls and blood in hsemophilics be possessed by all the cells 
in the body, then Sahli believes that we have an explanation for the 
tendency to joint inflammations and their chronic course in this dis- 
ease; especially so, since in certain cases these joint affections cannot be 
explained as a phenomenon of primary hemorrhage into the joint. 

Bobroff* calls attention to the fact that the majority of hsemophilics 
are slight, with light hair, white and transparent skin, blue eyes and 
transparent teeth, although a few cases have been published of haemo- 
philia in the brunette and even in the negro. Kinnicutt' calls attention 
to the noticeably thin skin of delicate texture and ivory whiteness 
present in his case, a boy of sixteen years. 

Treatment. According to the present knowledge of the constitu- 
tional anomalies of the hsemophilic, the indications for treatment of the 
disease in Sahli's opinion are confined to that of the general health of 
the patient. This is accomplished best by a well-regulated rational 

* Medicinskoe Obezryenie, Moscow, 61, No. 1. 

' Transactions of the Association of American Physicians, 1905. 
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nourishing diet. The preference for vegetables as a diet has no rational 
basis and arose from confusing hsemophilia with scurvy from which it is 
often very difficult to differentiate. For the control of hemorrhage, com- 
presses of a two per cent, gelatin have proved very successful. A local 
application of adrenalin preceding the compression of gelatin does not 
seem to increase the efficacy of this treatment. Subcutaneous injections 
of gelatin while apparently not dangerous are useless. No benefit was 
derived from the external use of calcium chloride, and the internal and 
subcutaneous administration of ergotin and adrenalin he considers con- 
traindicated. The local application of chloride of iron was found to be 
useless. The efficiency of local applications of calcium chloride or of 
the so-called zymoplastic substances or thrombokinase in the form of 
tissue juices or their extracts is from his experience with one of his cases 
very questionable. If they are to accomplish any good whatever, they 
must be forced into the lumen of the bloodvessels by firm compression. 
The use of thrombokinase and zymoplastic substances other than locally 
would be dangerous. Sahli does not consider the use of such artificial 
substances necessary but believes that much better 'results may be ob- 
tained by damming back into the lumen of the vessels the fibrin ferment 
thrombokinase and zymoplastic substances contained in the coagulum 
covering the bleeding wound by means of a thick and firm gelatin band- 
age. 

Kinnicutt* is convinced of the efficiency of calcium chloride admin- 
istered internally and believes the disappointing results often obtained in 
hsemophilics to be due to improper mode of employing the drug. It 
should be given in 30 grain doses two or three times daily; its continued 
use interrupted every two or three days by a period of twenty-four hours. 
He recommends local application of this salt in 0.5 per cent, solution. 
In order to supply the normal coagulating ferments of the blood, WeiP 
recommends the intravenous injection of human or beef serum in haemo- 
philia. In a typical case of haemophilia with excessively protracted 
hemorrhages after slight traumatism, never spontaneous, intravenous 
injection of beef serum had a remarkable effect in inducing coagulation 
in the blood from the finger or elbow. Before the injection, blood from 
a vein in the elbow showed no signs of coagulation until after twenty-five 
to seventy-five minutes, but after an intravenous injection of 15 c.c. of 
beef serum, blood from the finger coagulated in three minutes and that 
from the elbow in from five to ten minutes. A week later 10 c.c. of the 
human blood was injected and by the fifth day coagulation was almost im- 
mediate. The interval between coagulation gradually lengthened until in 
two weeks it was from twenty to fifty-five minutes. Another intravenous 

' Loc cit. ' Presse medicale, 1905, No. 84. 
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injection of 15 c.c. of beef serum reduced the interval again to less than 
eight minutes. This serum treatment or vaccination of the hflemophilic 
blood is only passive. The curative action of the injected serum becomes 
evident in forty-eight hours and continues marked for about a week, 
when it gradually subsides. Weil recommends it as a preventive 
measure in case an operation on a hsemophilic is necessaiy. In the case 
described, the patient had a tooth extracted after an intravenous in- 
jection of the serum and for the first time in his life the traumatism was not 
followed by excessive and prolonged hemorrhage. The gums did not 
bleed any more than was usually observed in normal individuals. 

In his article on haemophilia in women, de Bovis^ ascribes the occa- 
sional success of general treatment to the fact that the patients are 
usually neuropathic. He believes that the main reliance is to be placed on 
very hot injections, swabbing with adrenalin and tamponing. Grelatin- 
ized dressings might also be used and Henkers plan of compressing with 
forceps the uterine arteries at the base of the broad ligaments is suggested. 
Ablation of the bleeding organ should be the last resort. It has been 
de Bovis' experience that hsemophilics tolerate operation on the large 
arterial trunks better than superficial wounds which justify hysterectomy 
in case of menorrhagia or metrorrhagia. 



HODOKIN'S DISEASE. 

Etiology. During the year little has been written on the etiology of 
this disease further than to emphasize the fact that the tubercle bacillus 
is not a causal agent. EdsalP found no tubercle bacilli in the lesions of 
a case reported. Injection of pieces of glands into guinea-pigs gave 
negative results. 

Wamecke' found no virulent tubercle bacilli in the lesions. He 
thinks the association of Hodgkin's disease and tuberculosis is only 
causal. 

Shuman and Gaylord* report a case which had pulmonary tubercu- 
losis as a final complication, but pieces of glands injected into guinea- 
pigs produced no evidence of tuberculosis, although the pigs died in about 
two months. 

Pathology. EdsalP thinks Hodgkin's disease is a pathological entity. 
He found the characteristic lesions described by Reed, Longcope and 
others. 

Wamecke* describes the pathological findings in four cases of pseudo- 

1 Loc cit. ' New York Medical Journal, October 21 and 28, 1905. 

' Mitteilung aus den Grenzgebiet, Jena, xiv., No. 3. 

* Archives of Pediatrics, July, 1905. . ' Loc. cit 

* Mitteilung aus den Grenzgebiet, Jena, xiv.. No. 3. 
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leukaemia and of a number of extirpated malignant lymphomata of the 
neck and axilla. 

The micioseopic findings were strikingly alike in all. No virulent 
tubercle bacilli were found in the lesions. The frequent association of 
pseudoleukaemia and tuberculosis is, he thinks, merely a coincidence. 

The cases of Hodgkin's disease and the lymphomata all belong to. 
the category of pseudoleukaemia. Wamecke in an examination of the 
literature of Hodgkin's disease enumerates as constant findings: the 
swelling of the entire lymphatic apparatus; the nodule formation in the 
lymphadenoid preformed tissue of the oigans, especially of the spleen, 
giving it the appearance of "red porphyry;" the remarkable variability 
of the cells, all kinds mixed together with predominant epithelioid cells, 
fibroblasts and giant cells, some resembling bone-marrow giant cells. 

Olinical Oovm. EdsalP describes a milky pleural effusion occurring in 
the course of Hodgkin's disease. The effusion was in the left chest and 
required aspiration twice; the last time 1500 c.cm. were withdrawn. 
The liquid had a milky appearance and filtration through an ordinary 
filter did not clear it and it was only when put through a Chamberland 
or Pasteur filter that it became clear. A sticky substance adhered to the 
filter and when dissolved in distilled water, proved to be only in suspen- 
sion and settled to the bottom. The microscope showed these particles 
as very highly refractive globules but they did not stain with Sudan HI 
or osmic acid. Tests for albumin were positive and the liquid did not 
respond to tests for fat. Edsall considers it of a proteid nature and 
probably globulin. 

George Blumer* has reported a case presenting the clinical features 
of Hodgkin's disease. The patient was a young man, nineteen years 
old, with n^ative family and personal history. The disease began with 
progressive weakness, nausea, vomiting, and dyspnoea. Some fever in 
the evening with night sweats. In three months the patient lost thirty 
pounds in weight. A few days before death he had some pain in the 
Hver. On examination he showed general enlargement of the lymph 
glands especially of those in the neck. There was also enlargement of 
the spleen and liver. The heart and the urine appeared to be normal. 
The blood showed 3,656,000 erythrocytes, 8000 leukocytes, and 54 per 
cent hem(^lobin. A differential count showed 8 per cent, of polymor- 
phonuclears and 92 per cent, mononuclear forms, of which 45 per cent. ' 
were large cells and 47 per cent, were small ones. At autopsy the lymph 
glands, tonsils, spleen, and liver were enlaiged. The lymph glands con- 
tained none of the large cells described by Reed as being characteristic 
of Hodgkin's disease and no eosinophiles. The lymph follicles of the 

1 Loc cit. ' California Academy of Medicine, January 24, 1905. 



326 DISEASES OF THE BLOOD 

spleen were especially enlarged. The kidneys were densely infiltrated with 
round cells and the bone-marrow showed a lymphoid hyperplasia micros- 
copically. Clinically^ the author considers the case one of Hodgkin's 
disease with the exception of the relative increase of mononuclear elements 
in the blood. Pathologically the case is one of lymphatic leukaemia 
•as shown by the changes in the bone-marrow and other organs, a so-called 
**aleukfiemic leukaemia." 
StolP reports a case in which the following points are of interest: 

1. The development of acute symptoms associated with an eruption 
nearly four years after the banning of the disease. 

2. The slight involvement of the superficial glands. 

3. The occurrence of periodical abdominal distention and tenderness. 

4. The alternating periods of pyrexia and apyrexia. 

5. The unusually severe anaemia. 

6. The disappearance of the glands before death. 

Shuman and Gaylord* report a case of Hodgkin's disease in a girl 
of nine years, which was diagnosed as malignant lymphoma and the 
masses in the neck were twice removed. The patient finally developed 
pulmonary tuberculosis showing tubercle bacilli in the sputum three 
months before death. 

Treatment. StoU* speaks of the importance of the rest cure, the im- 
provement of nutrition and an abundance of fresh air. Arsenic in the 
form, of Fowler's solution should be given in large doses. The glands 
should be exposed to the Roentgen ray for a long period and the eariier 
such treatment is begun the better will be the results. Removal of the 
glands should be resorted to only when pressure symptoms are marked. 
The or-ray has been used widely in the treatment of Hodgkin's disease. 

Holding and Warren* report from the literature twenty-two cases of 
pseudoleukflemia treated by a;-rays and of these six were systematically 
cured, thirteen were improved, while in three cases the condition was 
either unimproved or the case terminated fatally. 

Two cases were reported by Holding and Warren, who call attention 
to (1) the marked action which the a?-rays have on the lymphatic system 
and blood-making organs; (2) its palliative action in cases of leukaemia 
and pseudoleukaemia and to suggest that in some cases a curative effect 
may be looked for; (3) further observations on the action of the a:-rays 
in this class of diseases is recommended. 

Schirmer* states that not one instance of failure of or-rays in pseudo- 

> Medical Record, May 20, 1905. 

' Archives of Pediatrics, January, 1905. 

* Loc cit. 

* New York Medical Journal, November 11, 1905. 
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leuksemia has been reported, but it must be remembered that failures 
are not usually reported. The enlarged glands subside more slowly 
than the enlarged spleen, as a rule. On account of the multiple local- 
izations the exposures are generally more numerous and more intense 
than in leukaemia and by effects are more frequently observed. Hard 
or high vacuum tubes are usually used. Guerra, according to Schirmer, 
enhances the activity of the rays by preliminary subcutaneous injections 
of methylene blue. Levy Dun reconnnends the radical exposure, that 
is the exposure of both sides of the focus in order to ensure deeper pene- 
tration of the rays. He advises having the tube at about 30 cm. distant 
from the patient. He thinks too abrupt absorption of the pathological 
masses is liable to be injurious. He has observed two cases in which 
retrogression of saroomatosis was attended by conditions suggesting 
collapse, profuse sweating, etc. 

Heineke^ states that the glandular tumors of Hodgkin's disease gener- 
ally respond with prompt retrogression to treatment by the Roentgen 
ray, though some cases are refractory. I have seen several cases which 
proved wholly so despite the persistent or-ray treatment. 



EXOPHTHALMIO OOITRl, 

Theory as to the Oaiue of Exophthalmic Ooitre. Contributions to the liteiv 
ature of this subject have been abundant, particularly in regard to treat- 
ment; a general resume of the affection is contained in Dock's' study of 
thirty-two cases. That the pathogenesis is stiU in doubt is seen in the con- 
flicting views held by various writers. Stein* who has had the opportunity 
to observe many cases, and of late six for an extended period of time, 
regards the disease as a degeneration of the thyroid in which relapses 
occur and certain toxic substances gain entrance to the system, producing 
the symptoms of Graves' disease. An objection to the nervous origin of 
the disease is the failure to find a constant change in the sympathetic sys- 
tem at autopsy, for many severe forms of the affection do not show any 
change; or, on the other hand, instances in which pathological changes are 
encountered are by no means so pronounced that any characteristic lesion 
can be claimed. Stein believes a study of the symptoms of exophthalmic 
goitre makes plausible the assumption of a toxic cause; the tachycardia, 
mental alteration, sweats, prostration, temperature disturbances and 
diarrhoea all correspond to symptoms seen in other intoxications. More- 
over, the results obtained after extirpation of the thyroid and the 

' Deutsche Zeitschrift f. Chirurgie, Leipsic, Ixxviii. 1 und 3 
' American Medicine, February 24, 1006. 
» Wiener med. Woch., November 26, 1905. 
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amelioration of symptoms foUowing the administration of antithyroid 
serum indicate this origin of the disease. 

Grordon^ holds, on the contrary, that most of the data point to the 
nervous origin of the affection. He concludes that the immediate cause 
lies in the sympathetic nerve which with its three ganglia is the source 
of the ocular filaments, the accelerators of the heart and the vasomotor 
dilators of the thyroid. The nuclear origin of the vasodilator nerves 
of the cervical sympathetic system is located according to Dastre and 
Mara in the medulla. Comparative study shows that the results fol- 
lowing operation on the sympathetic nerves are superior to the admin- 
istration of antithyroid serum or thyroidectomy. All the symptoms 
of the disease are not explained by the theory of hyper^ or hypothyroid- 
ization, for if the poison is excreted in excess, or if an insufficient quantity 
of glandular secretion is the fault, why should it only affect the cervical 
sympathetic and not the system in connection with other large arteries. 
Why are numerous cases observed in which exophthalmos is enormous 
and tachycardia moderate, or enormous goitres in connection with pro- 
nounced tachycardia and moderate exophthalmos? Gordon cites a case 
to support his view in which a middle-aged woman was suddenly affected 
with exophthalmos, followed in a few days by prominence of both eye 
globes and other syniptoms of Graves' disease. On examination the 
third, fourth, and sixth cranial nerves were affected equally on both sides; 
this involvement preceded a rapid if not immediate development of the 
exophthalmic goitre. 

Symptoms. Obviously such divergent views leave much to be desired in 
the understanding of exophthalmic goitre; further study and observation 
of cases, more con^plete histological examination and research as to the 
physiological properties of the thyroid will do much to advance our knowl- 
edge of this disease. The analysis of Dock's cases is a study calculated 
to provide data of this character. Of the thirty-two cases, twenty-nine 
were women and three men; the extremes of age were nineteen and 
fifty-five years; the greatest number (eight) occurring from the twenty- 
first to the twenty-fifth year of life. Predisposing causes could not 
always be discovered although twelve of the patients gave histories 
which may have had some influence in the development of the disease. 
In six cases, goitre was the first symptom noticed, but in twelve others a 
goitre was present from three to thirty-seven years before the other symp- 
toms appeared. The thyroid was enlarged in all instances, and a mur- 
mur over the thyroid could be heard in twenty-six of the cases. Tachy- 
cardia was almost always present, and usually persisted even when im- 
provement was noted in other respects; the heart's apex showed displace- 

^ New York and Philadelphia Medical Journal, November 4, 1905. 
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ment to or beyond the nipple line in twenty-one cases. Blood pressure 
was uniformly high, and in all cases was influenced to a greater or less 
extent by treatment. Ocular symptoms were absent in only three cases. 
All the patients exhibited weakness, and in twenty-five emaciation more 
or less pronounced was noted. The gastrointestinal tract presented a 
variety of symptoms: thus alternating attacks of diarrhcea and con- 
stipation were present in ten patients; diminution of hydrochloric acid 
occurred in a number of instances, but in association with good motor 
power or even hypermotility. Two of the patients died, one from a 
complication and the other with acute symptoms coming on eight months 
after the onset of the disease. Many of the cases were chronic, but all 
emphasized the value of their early treatment. 

In a discussion of the larval forms of eocophthalmic goitre, Mettler^ 
claims that a tabulation of the so-called symptoms of the disease shows 
upward of seventy-five clinical phenomena. These he divides separately 
into: (1) typical symptoms; (2) doubtful symptoms; (3) mere compli- 
cations and associations. 

The atypical cases are more common than is usually supposed. They 
have a favorable prognosis and are readily amenable to treatment. 

The "Formes Trustees" of the French give symptoms in which 
tachycardia, general nervousness, tremor and possibly slight evanescent 
struma or exophthalmos occurs. The heart irregularity comes on suddenly 
after slight strain or sudden shock, and usually in women of an hyster- 
ical or neuropathic temperament, \^^th these symptoms are combined, 
possibly, mild psychosis, hyperidrosis, vertigo, aboulia, weakness and 
even some general emaciation. These cases are not infrequently mistaken 
for simple neurasthenia, tuberculosis and other a£Fections. 

The association of diabetes and eacopkthalmic goitre has been recognized 
for some time. Cases are recorded in which the diabetes was the preceding 
disease, but more frequently the two affections develop synchronously or 
the goitre has antedated the diabetes. An example of this kind has come 
under the observation of Elliott' and in addition to the disease mentioned 
there existed nephritis, mitral disease and retinitis. 

Bettmann has proven that the administration of thyroid will pro- 
duce glycosuria in normal individuals; twelve out of twenty-five healthy 
people developed glycosuria after the use of thyroid. This disproves the 
old belief that a predisposition was necessary to induce glycosuria. The 
action indicates some influence over carbohydrate metabolism and 
leaves us to accept the conclusion that the perverted thyroid activity of 
exophthalmic goitre is at least a factor in producing the associated gly- 
cosuria. The most reasonable explanation according to Elliott is that 

* Chicago Neur. Soc., March 29, 1905i 

' Journal of the American Medical Association, June 17, 1905. 
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it b a toxic glycosuria, and the appearance of sugar in the urine can be 
looked upon as increasing thyroid toxeemia, and, therefore, may be of 
prognostic value. 

No distinct association exists between Oraves* disease and nephritis. 
although transitory albuminuria has been noted during periods of acute 
disturbance, and while chronic Bright's has not been numbered among 
the epiphenomena of exophthalmic goitre, there is no reason to believe 
that the toxaemia is incapable of setting up degenerative renal changes 
if long continued enough. 

Exophthalmic Ooitro in Infancy- The disease is a rather uncommon 
one in children, and some authors are disposed to regard the symptoms 
as being less severe than in adults. Batchelor^ reports a case occurring 
in a child aged three and one-half years ; previously to an attack of whooping- 
cough the child had always been well. The affection began with exoph- 
thalmos and nervousness; this was followed in three months by the 
appearance of the goitre, tachycardia and pulsation in the neck. At the 
age of six years and four months, the child, who had been weakened by 
several attacks of intercurrent disease, died from exhaustion. 

The case observed by Bums* occurred in a newborn infant, cyanosis 
with frequent attacks of dyspnoea were noticed for several days after 
birth, and a thyroid enlargement was found on examination. The child 
died on the ninth day and at autopsy an enlarged thyroid showing cystic 
changes was found. Stephenson's' case, a twelve-year-old boy, began 
withsweUingof the eyelids, which was diagnosed as angioneurotic oedema. 
Four months later, as other symptoms had developed, the diagnosis was 
simplified. Stein has called attention to this sign, oedema of the eye- 
lids, and claims it frequently occurs and is often overlooked. 

Treatment. The principles underlying the modem treatment of ex- 
ophthalmic goitre are well understood, and have been fully discussed 
in previous numbers of Progressive Medicine. It remains for us to 
analyze the reports of the different methods used in order to assign to 
each its relative worth. 

Christians* has treated eighteen patients and reports very encouraging 

results following the administration of the blood of thyroidectomized 

goats. The blood was desiccated and given in tablet form, each tablet 

containing 0.35 gram. The treatment is symptomatic, requiring to be 

kept up continuously the same as the use of thyroid extract in myxcedema, 

but the improvement obtained justifies its use. Nervous tension relaxed, 

the patients were able to sleep better, digestion and general nutrition 

» 

> British Journal of Children's Diseases, 1905, No. 2. 
'Canada Lancet, March, 1905. 
» British Journal of Children Diseases, 1905, No. 2. 
^ Hospitalstidende, Copenhagen, xlvii. No. 52, 
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were markedly improved, the sweating and tremor ceased. In the mild 
cases the progress of the disease is arrested, and in the severer ones, 
it protects the organism against further damage from the toxic cause. 
The author does not believe that the treatment has any influence on organic 
changes which have already been established. The results obtained 
by Kuh* were even as gratifying, particularly striking was the rapid 
improvement in the subjective condition of most of the patients. Within 
a few days after taking the first dose they would report a change for the 
better. The serum ihfluences the pidse as much as anything that is 
employed in the treatment of tachycardia in exophthalmic goitre. While 
permanent results may not be obtained, yet one can reasonably expect 
that after some time smaller and less frequent and even intermittent 
doses may suffice. One patient has been without treatment for two-and- 
one-half years and remains in excellent health. The remedy does good in 
especially protecting the heart from long-continued overwork. It also 
may hold the disease in check sufficit '^ ' »- to allow the patient to regain 
strength when the process may disap^ r. That its use is not limited 
to therapeutic purposes is demonstrated by a case of Stein's.* The patient 
had symptoms strongly indicating Addison's disease, but after the use 
of the serum the symptoms disappeared, leaving the nature of the affec- 
tion apparent. 

It is advisable to begin treatment with small doses; if given too strongly 
the symptoms of myxoedema may be produced. Therefore, the amount 
should be gradually increased from 15 gtt. twice daily, taking the heart's 
action as a guide to the serum's action. In severe forms, 40 to 50 drops 
can be given twice daily but eight hours should elapse between doses. 
The case of During indicates that care must be used in giving the serum, 
for the patient after taking 200 cm. in two-and-one-half months developed 
a slow, irregular pulse, an oppressive feeling in the cardiac region, pros- 
tration, and loss of memory. Two weeks after the treatment was dis- 
continued the symptoms disappeared. 

Dock contends that the use of thyroid extract in exophthalmic goitre 
is not as irrational as many think. He argues that if the harm is done 
by a morbid secretion it might be supposed that supplying the organism 
with a normal substance would assist in carrying the forces along until 
the function became normal. He accordingly gave thyroid powder and 
tablets in nine cases of Graves' disease. While he obtained a diminution 
in the size of the goitre in some cases, and in others a favorable influence 
upon the heart's action, yet many showed decided toxic effects and still 
others were not influenced at all, indicating that the substance is at times 
inert. 

' Proceedings of Chicago Neurological Society, March 29, 1905. 
'Loc cit. 
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Bull* reports a case of Graves' disease with acute symptoms and death 
probably caused by the use of thyroid extract. The woman, aged twenty- 
four years, had had a goitre for three or four years, rapid heart action and 
throbbing in the neck. To reduce the swelling of the thyroid she took 
5-grain tablets of thyroid extract for over a year when the acute mani- 
festations appeared. 

Dock gave ihyfoidedin to seven of his cases, and although improvement 
followed its use in most instances, yet he b not convinced that the process 
was more rapid or otherwise different from those treated without thyroid- 
ectin, but the same in other respects. 

The effect in several cases is seen in the case reported by Mix. The 
patient showed evidence of weak cardiac action; rapidly increasing oedema 
with ascites, pulse 140 to 150, and was twenty pounds under weight. 
Serum was given in 2 c.c. doses three times daily, was reduced to 1 c.c, 
finally abandoned, and dry serum given. The serum of a thyroidectom- 
ized horse was injected and the patient grew worse; but improved again 
when goats' serum was taken, the pulse falling to 111 per minute. The 
author believes that there is a neutralization point, for if he gave too 
large doses hypodermically, the patient would have marked symptoms 
of cardiac failure, resembling those of angina pectoris and accompanied 
by pain in the arm. The danger of collapse was so great that on one 
occasion stimulants had to be given. After the dose was decreased 
there was improvement. On the other hand too little may be given, 
for in the case of ascites he reduced the dose to 10 grains a day, and 
the patient grew worse. She was able to take 15 grains daily without 
any particular difficulty and he anticipates in the course of time a lesst 
ened amount. 

Diphtheria AntUoxiiu Legge' in treating a case of diphtheria compli- 
cated by Graves' disease noticed a diminution in the size of the goitre 
which had been present for eight years, and a marked improvement of 
the nervous systems. He was led from this experience to use the serum 
in two other cases. In the first, a woman aged twenty-two years, who 
possessed a goitre of six years' duration, 2000 units were injected on two 
occasions. Ten days later the pulse rate had fallen from 90 to 85, the 
tumor had diminished 1 cm. in size, and at the expiration of four months 
the tumor was nearly gone. The second case was more pronounced in 
character, and the disease had persisted for two years. Following two 
injections of serum, 2000 units each, all the general symptoms improved, 
and in five months' time the goitre had been reduced to one-half its 
former size. Whether in the first case the toxins of the diphtheretic process 
had any effect in producing the exceUent result, or whether the goitre 

' Journal of the American Medical Association, Mav 6, 1905. 
" Ibid., April 22, 1905. 
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recovered spontaneously, is not dear. If on the other hand, the antitoxin 
had any effect, and the author believes the following cases corroborative 
in this respect, the discovery should act as an important therapeutic 
aid in the treatment of Graves' disease. 

Walsh^ has used dedccated parathyroid in two mild cases of exophthal- 
mic goitre, and obtained improvement. In two cases in whom the dis- 
ease was present in a more severe form, he failed utterly to aid the affection 
and in one instance caU3ed an exacerbation of symptoms somewhat as 
if thyroid extract had been given. In fact, it may be possible that the 
preparation given may have contained some thyroid substance. 

Quinine has been given in Graves' disease because of its vasocon- 
stricting action on the vessels of the head and neck, thereby rendering 
the goitre smaller, diminishing pulse rate and even reducing the exoph- 
thalmos. Hewitt' gave the neutral bromide in 5-grain doses twice daily. 
Two of the patients are now taking 20 grains and the third 15 grains; 
none have shown symptoms of dnchonism. One patient under treat- 
ment for thirteen months increased in weight, the nervous symptoms 
largely disappeared, a troublesome diarrhoea improved, and the goitre 
and exophthalmos are less noticeable. The other two patients gained 
in strength and in general health. 

Jones' obtained remarkable results in a case treatcfd by mineral waters. 
The patient was prescribed a course of Uangammarch mineral water, 
attention also being directed toward hygiene and proper exercise. Im- 
provement was soon noticed, the pulsations were less frequent and less 
violent and subsided to 94 per minute. Seven months later he was free 
from palpitations and was able to attend to his business. The water 
is considered beneficial because of the chloride of barium which it con- 
tains. This drug has an actibn in slowing the pulse similar to that of 
digitalis. Emphasis has been laid upon general and systematic measures 
in the treatment of exophthalmic goitre and many cases owe their improve- 
ment to such means. It is likely that some of the cases above mentioned 
improved as much under change of life in connection with better hygienic 
conditions and rest as they did through the administration of certain 
remedial agents. Dock considers the elements of treatment most useful 
to be rest, care of the gastrointestinal tract and the skin, with special 
attention to the heart, nervous system and other organs when necessary. 

The results obtained in the svrgicai treatment of Graves' disease, with 
a consideration of methods to be employed, have been fully discussed in 
the number of Progressive Medicine for December, 1905. Hirst* has 

* American Medicine, May 20, 1905. 
'Medical Times, January, 1905. 

* Lancet, April 1, 1905. 

* JoumiU of the American Medical Association, 1905, p. 1957. 
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collected sixtyrnine cases operated upon for conditions other than stnimec- 
tomy^ which together with Sanderson's six makes a total of seventy-five. 
Of this number thirteen died. In all these fatal cases the cause of death 
is expressly stated to be acute thyroidism, with tachycardia to an extreme 
degree and eventual heart failure. In one case of appendicular abscess 
the patient died of combined effects of sepsis and thyroidism. In another 
case of pelvic abscess, the patient died under chloroform before the 
operation was begun. Excluding these two, the mortality from thy- 
roidism was 14.6 per cent, or including them 17.3 per cent. The nature of 
the operation seems to have made little difference in the results. The mor- 
tality of the minor operations was 16 per cent., that of hysterectomies and 
myomectomies 13.3 per cent. It appeared, therefore, that the existence 
of exophthalmic goitre adds about 15 per cent, to the mortality of any 
operation performed upon the patient. In the first of Hirst's patients 
there had been a distinct goitre and exophthalmos for years, but the 
tachycardia was moderate. The symptoms in this case were never 
very alarming and soon yielded to treatment. It was not known that 
the second patient had the disease until two days after operation, when 
the pulse rose to 180, the eyes protruded and the neck enlarged. Al- 
though some improvement was shown after hypodermoclysis, puigation, 
and heart stimulation given on the first day after symptoms appeared, a 
rapid and complete recovery was secured in the next three or four days, 
apparently in consequence of the administration of suprarenal extract 
in 3-grain doses every four hours. 



OPHTHALMOLOGY. 

By EDWARD JACKSON, M.D. 
DI8SA8SB or THE OOMJUHOTIYA. 

Baeteriology of OonjnnetivitiB. Most studies of the bacteria found 
in the conjunctiva, have dealt with single types of disease or compara- 
tively small numbers of cases. Such studies throw little light on the 
relative frequency of the different forms. Even when the various inves- 
tigations are brought together great uncertainty remains as to the sig- 
nificance of the resulting statistics. Large numbers of cases must be 
studied, the investigation extending over prolonged periods, to furnish 
thoroughly reliable data. Even such an investigation made in one locality 
may not give any correct idea of the relative frequency of the different 
forms in other places* 

An important start has been made in this direction by Pollock,^ who 
studied cases of acute and subacute conjunctivitis applying at the Glasgow 
Eye Infirmary, over a period of two years; by Meyerhof,* who examined 
300 cases at Cairo, Egypt; and by Smith,' who made bacteriologic studies 
of 65 cases of conjunctival infection in New York and Bridgeport, Conn. 
The impossibility of inferring from studies made in one locality the 
relative frequency of different forms of conjunctival affections in another 
locality is illustrated by giving some of the results obtained by these 
investigators in parallel columns: 



Number of i 

Pollock. Meyerhof. Smith, 

Form of Bacteria. Glasgow. Cairo. N. Y. 

Total cases ...... 362 300 65 

Weeks baciUus 190 157 1 

Diplobacillus of Morax and Axenfeld .62 37 6 

Pneumococcus 12 10 12 

Gonococcus 21 80 3 

Staphylococcus 13 13 

Streptococcus ..... 2 4 3 

In Pollock's 362 cases of mucopurulent conjunctivitis, 75 per cent, 
showed the Koch- Weeks bacillus. Among the 69 subacute cases only 
7 showed the Weeks bacillus, while 51 showed the Morax-Axenfeld 

* Transactions of the Ophthalmological Society of the United Kingdom, vol. xv. 
' Klinische Monatsblatter f. Augenheilk., September, 1905. 

* Archives of Ophthalmology, September, 1905. 
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diplobacillus, which was found in only 9 of the acute cases. The Weeks 
bacillus was the organism found in 5 cases of purulent conjunctivitis, 
2 of which were of ophthalmia neonatorum. The gonococcus was found 
in 17 cases, 2 of acute mucopurulent, and 15 of purulent conjunctivitis, 
10 of the latter being ophthalmia neonatorum. The gonococcus was 
found with other organisms in 4 other cases. The pneumococcus was 
found alone in 6 cases of acute mucopurulent and 3 of purulent conjunc- 
tivitis, 2 being ophthalmia neonatorum. In 4 other cases it was found 
with other organisms. The pyogenic staphylococci were found in 6 
cases of acute mucopurulent and 2 of membranous conjunctivitis. Of the 
total 362 cases the results were indefinite or negative in 62. Probably 
this was because it was impossible to make sufficiently thorough exami- 
nations or to repeat them before treatment had essentially modified the 
aspect of the case. 

Pollock admits that we are not yet able to adopt an etiological classi- 
fication of conjunctivitis. But some important facts must be regarded 
as established. The Weeks bacillus, the diplobaciUus of Morax and 
Axenfeld, and the gonococcus are never found in the normal conjunctiva. 
Other observers say they may be found in the healthy conjunctiva, though 
rarely. The finding of either of these is positive evidence that it is 
related to the conjunctival disease present. On the other hand the 
pneumococcus, streptococcus and the staphylococcus are often found 
in the normal conjunctiva. Their mere presence cannot be assumed 
with certainty to have pathologic significance, although it may be regarded 
as certain that in some cases they cause conjunctival inflammation. The 
same attitude must be taken toward certain other bacteria, as the common 
colon bacillus and the bacillus subtilis. 

Even with regard to the bacteria known to be pathogenic, it is well- 
established that the same organism is perfectly capable of causing the 
most widely different grades and even different forms of inflammation. 
Still, if one picked out the cases of acute mucopurulent conjunctivitis 
with a history of infection of one eye following the other, the Weeks 
bacillus would be found present in a very hi^ proportion; while in 
subacute conjunctivitis, or blepharoconjunctivitis, with little discharge 
and moderate redness toward the canthi, an equally large proportion 
of cases would show the diplobaciUus. Indeed among Pollock's subacute 
cases the positive results were diplobaciUus 51 and Weeks baciUus 7. And 
the indefinite or negative results 11 might readily be accounted for by 
uncertainties of a single examination when so little discharge was obtain- 
able. 

Among the cases of ophthalmia neonaiorum the gonococcus was present 
in but 13 out of 18. Pollock points out that a bacteriological examination 
can alone give the correct diagnosis in cases of purulent and membranous 
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conjunctivitis. This is illustrated in a series of cases of severe psevdo- 
menibranotis conjunctivitis, reported by Strzeminski/ in which in the 
absence of a bacteriological examination inefficient treatment was con- 
tinued for several days, until demonstrating its futility, when the use 
of antitoxin was followed by prompt recovery. 

There seems to be no reason why in any doubtful case antitoxin should 
not be given at once if the symptoms include a membranous deposit, 
and are at all severe. Even in cases of croupous conjunctivitis, due to 
organisms other than the Klebs-Loeffler bacillus, Christ* states that 
diphtheria antitoxin has a favorable influence, although this seems very 
much less than in true ocular diphtheria. 

Staphylococcus conjunctivitis, which occurred most frequently in 
Smith's cases, but is not included by Meyerhof, has been especially 
studied by Poulard,' in Paris. He finds it not very common there. Only 
9 cases were encountered in the clinic at the Hotel Dieu in two and one- 
half years. Its peculiarities are that it remains unilateral, the secretion 
b moderate, and mucopurulent in character. The preauricular gland 
of the affected side becomes swollen and tender to pressure. The inflam- 
mation begins to subside in 5 or 10 days, but lasts altogether 20 or 30 
days. The cornea remains unaffected. This latter point is at variance 
with Smith's observation. He noted 2 cases of corneal infection. The 
practical importance of conjunctival bacteriology, according to Fergus,* 
in whose clinic Pollock's examinations were made, lies in three directions: 
(1) It is an important aid to diagnosis; (2) it is a guide in determining 
the safety or risk of an operation that may be needed; (3) it materially 
influences treatment. 

Treatment of OonjunetivitiB. The influence of the knowledge of the 
bacteriology upon the treatment of conjunctivitis is strikingly shown 
in the form of disease produced by the diplobacillus of Morax and 
Axenfeld. As illustrated by Pollock's statistics, most cases have already 
become subacute or even chronic before they come under observation. 
They often tend without treatment to persist indefinitely; while under 
treatment with zinc sulphate, the cure is generally regarded as rapid 
and certain. Gifford,* however, calls attention to the obstinacy of some 
of these cases, even under specific treatment. He had employed and 
recommended zinc chloride, one grain to the fluid ounce. But since then 
he has used it in 2 per cent, solution applied to the everted lids and then 
rinsed off. Cases in which this was used for several weeks had returned 
with renewed symptoms a short time after its discontinuance and he 

* Recueil d'Ophtalmologie, October, 1905. 

' B«itrage zur Augenheilkunde, May, 1905. 
" Archives d'Ophtalmologie, October, 1905. 

* British Medical Journal, March 11, 1905. 
' Ophthalmic Record, November. 
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is not sure that the 1 per cent, solution of zinc sulphate is any better 
than the zinc chloride. 

Sodium hyposulphite has been brought forward by Trousseau* as an 
application in conjunctivitis. In chronic catarrhal conjunctivitis it is 
particularly valuable. In cases that had resisted for months the classic 
applications of cyanide of mercury, zinc sulphate, silver nitrate, etc., 
the discharge was checked abruptly by a four or five days' use of the 
hyposulphite. He has employed it in 5 per cent, solutions, which he finds 
is never irritant. It b used freely as a coUyrium, or to irrigate the 
eye, to moisten compresses, or to wash out the lacrymal passages. The 
hyposulphite of conm:ierce is liable to contain free sulphuric acid, which 
should be guarded against. 

Ophthalmia Meonatomm. A fatal case of this disease is reported by 
Stevens.' The improvement in the ophthalmia had been rapid and 
satisfactory, and cure was about complete; when on the thirteenth day 
joint involvement was noticed, first in a metacarpal articulation, then 
in a knee, the opposite ankle, and an elbow. After this endocarditis 
coma and death occurred, seventeen days after the beginning of the 
ophthalmia. 

In the Manz-Sattler Festschrift, Dahlstroem' brought together some 
nineteen reported cases of arthritis complicating ophthalmia neonatorum, 
and two of these cases terminated in death. In nearly all of them the 
presence of the gonococcus has been fully established. In Stevens' 
case gonococci were demonstrated in the vaginal discharges of the mother, 
the conjunctival discharge, and the pus obtained from one of the affected 
joints. 

For the treatment of ophthalmia neonatorum, two observers of wide 
clinical experience, Pfalz,* of Dusseldorf, and Hotz,* of Chicago, have 
urged anew the value of protargol. They regard it as possessing all the 
valuable efficiency of silver nitrate, without its undesirable actions. 

Oonjunctival Irritation from Proximity to a Horse. Three cases of this 
condition are reported by Posey," who has been unable to find any pre- 
viously reported cases. It cannot, however, be extremely rare, for although 
I have only seen two cases, I have met several persons who were familiar 
with it. 

Those who have this idiosyncrasy suffer whenever they ride behind 
a horse or approach one in a stable. The conjunctiva becomes swollen 
and hyperaimic, there is itching, a sensation of intense irritation, and 

* La Clinique Ophtalmologique, March 10, 1905. 
' Ophthalmic Record, November, 1905. 

* Klinische Monatsblatter f. Augenheilk., Supplement, 1903. 

* Zeitschrift fiir. Augenheilk., March, 1905. 
' Chicago Medical Recorder, April, 1905. 

* Journal of the American Medical Association, June 3, 1905. 
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excessive lacrymation. TKe sensations are aggravated by rubbing the 
eyes, and there is sneezing and other symptoms of hay fever. The time 
of year has little or no influence upon the attacks. Avoidance of 
the cause seems to be the only effective remedy. Posey also mentions 
that Weir Mitchell, in a research on cat fear, has come across many cases 
of conjunctivitis caused by the nearness of cats, and de Schweinitz, in 
the discussion, reported a case in which stroking a cat produced sharp 
conjunctivitis. 

Trachoma. The importance that attaches to trachoma on account 
of its wide distribution is enforced by the monograph of Hirschberg,* 
and illustrated by statistics compiled by Kuwabara,' showing its prev- 
valence in Japan. The latter writer examined all the (1301) inhabitants 
of a village. Among the 347 families he found 312 presented cases of 
trachoma. The proportion of cases was 72 per cent. Among the school 
children it ranged from 57 to 88 per cent. Of men 77 per cent., and of 
women 74 per cent., gave evidence of trachoma. He, also, gives 
cases showing the wide diffusion of the disease throughout that 
country. 

The contagiousness of trachoma is generally accepted, but Poulard' 
gives a very striking instance of a focus of infection involving all the mem- 
bers of one family and their intimate neighbors. Straub,* while admitting 
that trachoma is a contagious disease, thinks it is practically only conta- 
gious among children one or two years old. This is negatived by the 
instances of contagion of which ophthalmic surgeons have been the victims 
and the number of acute cases of trachoma which formerly developed 
among adults in the steerage passage across the Atlantic. Such a view 
as is put forth by Straub probably has a similar foundation to the Chinese 
view that smallpox is a disease of childhood, and not contagious among 
adults. The prevalence of trachoma among certain classes in Holland 
resembles the prevalence of smallpox in China. 

As to the specific organism which causes trachoma the results of the 
latest investigations seem quite negative. Luerssen* finds that cultures 
of the Mueller bacillus inoculated into the conjunctiva do not cause tra- 
choma. Pfeiffer and Kuhnt* using ultra-microscopic methods were unable 
to demonstrate any thing that could be regarded as the cause of trachoma. 

Treatment of Trachoma. Trial of the or-ray treatment of trachoma 
still goes on, and a painless method that promised to render unnecessary 
operative measures and the prolonged use of painful irritants was hailed 

* Klinische Monatsblatter f. Augenheilk., November, 1905. 
' Archives d'Ophtalmologie, August, 1905. 

» Ophthalmology, July, p. 817. 

* Zeitschrift f. Augenheilkunde, November, 1905. 
» Ibid., April, 1905. 
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with enthusiasm. Wider experience, however, has failed to sustain 
the claims made for this method two years ago.* Favorable reports 
regarding it have been made by Newcomet and Krall,* and Vassiutinsky,' 
Horniker and Romanin^ have devised an elaborate apparatus for holding 
the lids everted during the exposure to the ray. Still the new treatment 
has failed to secure adoption as the usual method in any important clinic. 
Vassiutinsky finds that the granules disappear quite slowly. Harman* 
reports that three cases treated with the rr-ray, one of them having fifty 
exposures in five months, showed no material improvement. My own 
experience has been disappointing. With frequent exposures some cases 
showed decided improvement, but the worst cases never approached 
cure, and no case continued to improve so rapidly under the ar-ray as 
under applications of copper sulphate, etc. It must be remembered 
that not all cases tend persistently to grow worse, or to continue indefi- 
nitely without treatment. In some cases the disease is self-limited; 
in others it improves promptly under ordinary treatment. New methods 
of treatment must prove their usefulness by curing cases the obstinacy 
of which has been demonstrated. Again, so-called follicular conjuncti- 
vitis or follicular trachoma is often not trachoma or anything allied 
thereto. But as Stevens* points out it is merely conjunctivitis in an eye 
that has unusually large lymph follicles. 

Radium for Trachoma. The above facts must be borne in mind in 
judging of the claims made for radium in the treatment of trachoma. 
Cohn,^ Belenkovski,* Falta,' Beck,*® and Thielemann" have each reported 
a few cases treated with radium, the total number being seventeen. Of 
these thirteen are reported cured and the others showed marked improve- 
ment. The method of treatment was to hold a tube containing the 
radium in contact with the everted lid, or to touch one follicle after 
another, or gently massage the lid with the tube. This was continued 
from ten to thirty minutes daily or at longer intervals. 

Pterygium. The old combat between the view of Alt, that pterygium 
is caused by marginal ulcer of the cornea, and the view of Horner and 
Fuchs, that it arises from pinguecula, has tiot resulted in victory for either 

• Progressive Medicine, June, 1904. 

• Medical News, March 25, 1905. 

' Roussky Vratsch, January 8, 1905. 

• Zeitschrift f. Augenheilkunde, December, 1905. 

• British Medical Journal, August 26, 1905. 

• Ophthalmic Record, December, 1905. 

' Berliner klinische Wochenschrift, No. 8, 1905. 

• Roussky Vratch, May 14, 1905. 

• Wiener med. Wochenschrift, 1905, No. 31. 
»® Annals of Ophthalmology, July, 1905. 

_^ " Zeitschrift f. Augenh., December, 1905. 
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party. The later investigations seem inclined to regard, both origins 
as probable. Alt/ whose earlier investigations supported the marginal 
ulcer hypothesis, finds from a wider study of pinguecula and beginning 
pterygium that the one runs over into the other. In advance of the ptery- 
gium he has discovered a destruction of Bowman's membrane by an army 
of leukocytes. There is a slow inflammatory process, and the tissue 
of the conjunctiva and the pinguecula are slowly dragged over the cornea. 
As the process goes on the characteristic tissue of the pinguecula is 
gradually lost. The characteristics of pinguecula are the deposits of 
hyalin and elastin and the increase of elastic-tissue fibres, either by 
hypertrophy of pre-existing fibres or by the development of new ones. 
The epithelial proliferation, which Alt noted in his earlier studies of 
Pinguecula, he now finds is not a constant or usual feature. 

The usual theories of pterygium and pinguecula fail to give a thor- 
oughly satisfactory explanation of their common restriction to the nasal 
side of the cornea. Sachsalber* finds an explanation in irritation caused 
by the fine, almost colorless hairs that grow from the caruncle. These 
can seldom be seen without a magnifier, but he has found them reaching 
2 mm. beyond the corneal limbus. In an examination of more than 
one thousand inmates of a hospital for the insane, he found these hairs 
in all but three of the persons presenting pinguecula, and in almost all 
cases of progressing pterygium. 

The tendency of pterygium to grow farther and farther upon the 
cornea is ascribed by Shastid' to the formation of minute canals under 
the head of the pterygium by the adhesion of the abraded conjunctiva 
to the abraded cornea. These adhesions occur at the nasal side of the 
cornea because of the pushing or rolling over of the conjunctiva on to 
the cornea by the movements of the eyeball against the lids. Such canals, 
Shastid believes, form peculiarly favorable places for tHe development 
of bacteria, and the bacteria furnish an irritant which keeps up the inflam- 
mation and makes the case progressive. Shastid believes he has demon- 
strated such canals by the passage of minute probes into them. They 
have not been shown by microscopic investigation. 

Marginal ulcer, Shastid holds, does not cause pterygium if the abraded 
surface is continuous from the conjunctiva on to the cornea, so that no 
epithelial crypt or canal is included beneath the overlapping conjunctiva. 
He points out that eyes suffering from pterygium frequently present small 
encroachments of the conjunctiva upon the corneal margin in positions 
other than to the nasal side, but that these encroachments are never 
progressive because the conditions are not favorable to rolling the con- 

* American Journal of Ophthalmology, September, 1905. 
' Wiener klin. Woehenschrift, 1905, No. 29. 
» Ophthalmic Kecord, October, 1905. 
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junctiva over unabraded cornea to secure an adhesion that will leave 
a canal beneath it. 

The Treatment for Pterygium which Shastid bases upon his idea 
of the pterygium canal is to cauterize the canal with a fine wooden probe 
dipped in carbolic acid and wiped dry. This is inserted and allowed 
to remain in the canal several minutes and the cauterizing repeated, 
if necessary. After this is accomplished the pterygium may be excised 
with a narrow cataract knife. He believes, too, that something may be 
done in the way of non-operative treatment by frequent flushing out of 
the groove at the margin of the pterygium and the canal beneath it 
by antiseptic solutions, or the diminution of vascularity by adrenalin 
preparations. 

Alt removes the pterygium from the cornea as cleanly as possible, 
and by converging incisions removes a rhomboidal piece. He next 
makes a "free cut through the conjunctiva at the limbus upward and 
downward, so as to relax this membrane perfectly." He then cauterizes 
the corneal wound vigorously with pure carbolic acid, applies no sutures 
and closes the eye. In several hundred cases he has seen very few relapses. 

Very much the same operation is done by Lopez,^ who extends his 
incision along the corneal margin 5 mm. above and below the borders 
of the growth. He passes a thread through the detached head of the 
pterygium and underneath the conjunctiva toward the caruncle. This 
suture is removed at the end of forty-eight hours. After this operation he 
has no recurrences. 

Malignant Disease Starting in the Oonjnnetiva. A case which does not 
fit the current classification of conjunctival tumors is reported by Fergus.^ 
When first seen the bulbar conjunctiva was covered "with sprouting 
vegetations not at all unlike those which are seen in some cases of severe 
spring catarrh." They were soft, pale, and covered by frothy mucous 
discharge. This condition had begun about six months before. The 
tissue was removed and submitted to a pathologist, but the report upon 
it did not clear up the diagnosis. In two months the tumor had recurred. 
It had extended in the orbit and preauricular region, caused extensive 
absorption of the bones of the skull, and grew larger than the patient's 
head. Professor Muir, who examined one of the growths, was inclined 
to regard it as sarcomatous. Mr. Parsons, who had made a study of it, 
inclined to the view that it was not a lymphosarcoma but a carcinoma. 
Both agreed that its structure indicated high malignancy. 

* Recueil d'Ophtalmologie, February, 1905. 

* Transactions of the Ophthalmological Society of the United Kingdom, vol. xxv. 
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DISEASES OF THE OOBNEA. 

Oomeal Ulcen with Teething. Frazier^ reports the case of a healthy 
baby, in which as each tooth erupted through the gum a corneal ulcer 
appeared in the eye of the same side as the erupting tooth. When the 
tooth came through the ulcer disappeared with little treatment. 

VariceUa Ulcer of the Oomea. Oppenheimer' reports a case in which 
the eye became inflamed on the sixth day of an attack of varicella. 
Two days later the conjunctiva and lids were red and swollen with some 
mucopurulent discharge. A small vesicle was found on the cornea, 
which next day had become an ulcer. The ulcer healed without compli- 
cation. Oppenheimer was able to find but two similar cases that had 
been previously recorded. 

DiplobaciUufl Ulcer. The importance of the diplobacillus of Morax 
and Axenfeld as a cause of corneal ulceration is enforced by the papers 
of Paul,^ who reports 26 cases of severe ulcer with hypopyon and iritis 
from this cause; Stoewer,* who encountered 32 diplobacillus ulcers among 
93 corneal infections, and Erdman,^ who, among 14,783 cases of eye 
disease in the Rostock Clinic, recognized 342 as cases of diplobacillus 
conjunctivitis, thirty of which were complicated by corneal ulceration. 
The diplobacillus is also mentioned by zur Nedden" as one of the causes 
of serpent ulcer. Of Erdman's cases eight wer^ accompanied by hypopyon 
and iritis, and four of these required the cautery, or Saemisch section. 

Erdman was able to produce conjunctivitis with the seventh culture of 
the diplobacillus on glycerin agar. He found that pieces of linen soaked 
in the conjunctival discharge gave growths of the organisna after being 
dried and kept at ordinary temperatures for two weeks. He also found 
the diplobacillus in the nasal secretion of 42 out of 67 cases of diplobacillus 
conjunctivitis in which that secretion was examined; and in 142 cases 
in which no diplobacilli were found in the conjunctiva, they were found 
sixty-four times in the nose, although the mucous membrane appeared 
normal. As to treatment: these writers all agree as to the value of the 
zinc sulphate in 0.5 per cent, solution; or zinc-ichthyol ointment, as recom- 
mended by Peters. 

Oomeal Ulcer from BaciUus Pyocyaneus. Cases of corneal infection 
by this organism are reported by McNab^ and Szczybalski.* The case 

» British Medical Journal, S3pteinber 16, 1905, p. 681. 
' Deutsche med. Wochenschrift, 1905, No. 21. 

* Klinische Monatsblfttter f. Augenh., February, 1905. 

* Ibid., August, 1905. » Ibid., May, 1905. 

* Archiv f. Augenh., 1905, p. 142. 

' Klinische Monatsblatter f. Augenh., December, 1905. 
' Archiv f. Augenheilkunde, January 19, 1905. 
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reported by the latter developed ring abscess, and McNab suggests that 
it was this bacillus which Hanke^ reported as a cause of ring abscess. 
Meanwhile Hanke^ writing on the significance pf ring abscess speaks of 
it as a zone of infiltration surrounding a necrotic area at the centre of 
the cornea, and admits that it may attend various kinds of corneal infection. 

Treatment of Oomeal Ulcer. The treatment of corneal ulcer with the 
antipneumococcic serum of Romer has been the subject of papers by 
Paul,' Oliveres,* Castresana,* and Romer.* But as in the reports of 
two years ago,^ the results are so indecisive that if it were not for the 
strong hope aroused by the successful serum treatment in other directions, 
little attention would be paid to it in this connection. Paul's statistics 
show seven failures, and two partial successes out of fifteen cases. Oliveres 
reports three cases in all of which the serum proved ineffective. Castre- 
sana used it by subconjunctival injections, against the recommendations 
of Romer. Its use was followed by improvement, but other treatment 
was employed. Romer still believes in its value, but points out the diffi- 
culties that arise from the uncertainty of the serum obtained from one 
growth of pneumococcus proving effective against a somewhat different 
variety of the organism. On the whole the serum treatment seems to 
be less effective and less reliable than curetting, and cauterizing with 
the actual cautery or nitric acid. 

Quinine for Corneal Ulcers. Many years' experience with the 
beneficial influence of quinine applied locally to corneal ulcers has induced 
Lawson* to call attention to it. He finds it most valuable in ulcers showing 
a large loss of surface, but not highly infective; in marginal ulcers; and 
in neuropathic ulceration. 

He employs a solution of 4 grains of the sulphate, dissolved in 1 fluid 
ounce of distilled water, by the aid of just sufficient sulphuric acid. 
This lotion is applied to the eye four times daily in an ordinary eye cup, 
and the cornea is irrigated with it. In discussing Lawson's paper, Taylor, 
Paton, and Priestly Smith all testified to the value of quinine thus used 
The latter thought the hydrochlorate an equally efficient salt, and it 
is fully soluble without the addition of free acid. He used it in strength 
of 1 to 4 grains to the fluid ounce. 

Normal Oomeal Temperature, Nictitation and Lacrymation are three condi- 
tions to the importance of which in the treatment of corneal disease 

* Proqressivb Medicine, June, 1904, p. 303. 

'^ Klinische Monatsblatter f. Augenheilkunde, June, 1905. 

5 Ibid., October, 1905. * Recueil d'Ophtalmologie, June, 1905. 

* El Siglo Medico, January 14, 1905, 21-28. 

* Archiv f. Augenheilkunde, vol. Hi. p. 1. 

^ PROGREftsivE Medicine, June, 1904, 302. 

■ Transactions of the Ophthalmological Society of the United Kingdom, vol. xxv 
p. 50. 
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attention is called by M'Gillivray/ He points out that the normal corneal 

temperature being 10° C. or 18° F. below the body temperature must 

have a marked effect in retarding invasion by micro-organisms. Prolonged 

closure of the lids raises the corneal temperature to that of the body. 

The normal act of winking cleanses the corneal surface or the surface 

of a wound or ulcer, and lacrymation greatly assists in the process. To 

promote these beneficial influences M'Gillivray recommends the use 

of the following ointment: 

Yellow oxide of mercury ...... 2 grains 

Atropine ......... 1 grain 

Cocaine . '. 3 grains 

Lanolin ......... 2 drachms. 

A piece of this the size of a split pea is to be inserted behind the lower 
lid three times daily. 

Keratitifl Due to RheunatiBm. There is no a priori reason why the 
cornea should always escape the fate of tendons, endocardium, or joints, 
so the question is pertinent, does it escape ? Connor* undertakes to answer 
this question. He concludes keratitis is sometimes caused by rheumatism ; 
although seventy out of one hundred and twenty-nine ophthalmologists, 
who replied to his inquiries on the subject, had never recognized such 
a keratitis. He reports five cases, all of which started in the cornea during 
attacks of rheumatism. Some recurred many times; all other consti- 
tutional causes were eliminated; all attacks were non-isuppurative. Anti- 
. rheumatic treatment alone favorably promoted a rapid recovery of either 
keratitis or rheumatism. In all these cases the keratitis antedated any 
other ocular lesion, and only two were complicated by iritis. 

His inquiries addressed to ophthalmologists brought the following 
positive results: Of primary keratitis in acute articular rheumatism, 
six observers reported one or more cases each; of primary keratitis in 
indefinite rheumatism twenty-nine observers reported one or more each; 
of secondary keratitis in indefinite rheumatism, twenty-eight had seen 
one or more cases. No specified form of keratitis is ascribed to this 
cause. Among sixty-three cases twenty-one forms of corneal disease 
are mentioned. The most frequent are superficial keratitis five, marginal 
keratitis four, interstitial keratitis eight, parenchymatous six, kerato- 
scleritis fifteen, and descemetitis seven. More than two-thirds of the 
cases affected the substantia propria of the cornea. The only thera- 
peutic suggestion brought out is the important one mentioned above 
as to the value of anti-rheumatic remedies. 

Tuberculosis of the Oomea. A general study of this subject has been 
made by Chesneau,' who recognizes the following classification of cases 

* The Ophthalmoscope, July, 1905. 

* Journal of the American Medical Association, August 5, 1905. 
' Annales d'Oculistique, June, 1905. 
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proposed by' Bach: (IjParenchjnnatous keratitis attributed to the influ- 
ence of toxins of tuberculosis upon the true corneal tissue. The iris 
is apt to be seriously involved, and on this account enucleation may be 
necessary. (2) Sclerosing keratitis, consecutive to tuberculosis of the 
pectinate ligament. (3) Primary tuberculous keratitis, beginning in 
the sclerocorneal junction, without any previous involvement of the iris 
or pectinate ligament. (4) Secondary keratitis arising by extension 
of the tuberculosis from the neighboring conjunctiva. To these forms, 
Chesneau adds what he calls (5) a sclerosing parenchymatous keratitis. 

Six of his seven patients affected with this latter form were females. 
The disease usually began as a localized episcleritis followed by a nodular 
lesion in the parenchyma of the cornea separated from the seat of the 
episcleritis, so that a narrow strip of healthy or slightly oedematous cornea 
intervened. As a rule the iris was not, involved. The diagnosis in these 
cases seems to have been arrived at by exclusion. The prognosis seems 
good. The treatment relied upon was the general treatment of tubercu- 
losis, and the subconjunctival injection of filtered air, 1 to 4 c.cm. at 
a time. 

Two cases of nodular opacities of the cornea, which he regards as a 
superficial tuberculosis, or sort of lupus of the cornea, are reported by 
Wehrli.* Tissue from the nodules was placed in the anterior chamber 
of guinea-pigs with negative results. But what were believed to be tubercle 
bacilli were found in the tissue by microscopic examination after careful 
staining. The value of tuberculin T. in the diagnosis and treatment 
of interstitial keratitis has been urged by Stanculeano and reviewed by 
Hubbell.' In eleven cases presenting signs of hereditary syphilis there 
was no reaction to tuberculin in nine. The other two reacted, one of 
them with a typical curve. In eight cases of tuberculous antecedents, 
but without apparent tuberculous lesions elsewhere, the febrile reaction 
occurred in all, the required dose of tuberculin varying from 0.1 to 3 
milligrams. 

Intenititial Keratitis. The influence of trauma in exciting syphilitic 
or tuberculous parenchymatous keraiitis was discussed by Perlia' before 
the Rhenish- Westphalian Society of Ophthalmologists. Perlia reported 
a case in point, and quoted some from the earlier literature. In the 
discussion other cases were cited by Nieden, Scheffels, Limbourg, Pfalz, 
Plange and Thier. Guillery*,also discusses the subject, and concludes that 
trauma may be an important element in the causation of these cases. 
The same view is supported by T. Faith,* who reports illustrative cases. 

* Zeitschrift f. Augenh., April, May, June, 1905. 

* Ophthalmic Record, March, 1905. 

3 Klinische Monatablatter f. Augenh., March, 1905, p. 396, * Ibid., May, 1905. 

* Transactions of the American Academy of Ophthalmology and Otolarj^n- 
gology, 1905. 
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The reviewer has recently seen a case of the kind in which the inflam- 
mation began immediately after an injury, and ran the usual course of 
interstitial keratitis due to inherited syphilis, extending over sixteen 
months. At the end of three years the other eye has not been affected. 

Neither the mere occurrence of interstitial keratitis, nor the age at 
which it occurs, can be taken as positive evidence of hereditary syphilis. 
Carpenter* reports the case of a man, aged twenty-seven years, who 
developed interstitial keratitis five months after a chancre of the eyelid. 
Consiglio' reports a case in which parenchymatous keratitis for hereditary 
syphilis occurred in one eye at the age of forty-four years, the other 
eye having been attacked at the age of eighteen. 

Rare syphilitic lesions of the cornea have been studied by Antonei 
and Benedetti." They include chancre of the cornea; corneal ulcer, 
of which cases have been reported by Antonelli* and Trantas;' true 
primary punctate keratitis; noduliar keratitis, and gummata of the cornea. 
Of the latter lesion cases have been reported by Vinsonneau' and Terson.^ 
Two cases of internal ulcer of the cornea attending syphilitic keratitis 
are reported by Stock,* who had the opportunity to study them micro- 
scopically. Dimmer* reports as a sequel of parenchymatous keratitis, 
the finding of double contour lines, semicircular in form, approximately 
parallel to the corneal margin and confined to the lower half of the cornea. 
These lines were situated in the deepest layers, and he regards them as 
evidence of folds in the membrane of Descemet. 

Oomeal Opacities. Family Degeneration of the Cornea was 
discussed two years ago*" under the head of lattice-like opacities. Since 
that time many cases have been reported, a large proportion of them 
under the titles of nodular opacity, or nodular keratitis. Doyne and 
Stephenson" report regarding a family in which seven cases occurred in 
three generations. They recognize the lattice-like and nodular opacities 
as different diseases; but point out that they agree in beginning about 
puberty, are accompanied with insignificant signs of inflammation, attack 
at first and chiefly the central parts of the cornea, are slowly progressive, 
and probably represent degenerative rather than inflammatory pro- 
cesses. Fleischer" from an elaborate study of the subject concludes that 
they are but different forms of the same disease. 

• Ophthalmic Record, December, 1905, p. 582. 

' Beitrage zur Augenheilkunde, 1905, Heft Ixiii. p. 9. 

' Recueil d'Ophtalmologie, July, August, and September, 1905. 

• Ibid., February, 1905. * La Clinique Ophtalmologique, March 10, 1905. 

• Archives d'Ophtalmologie, February, 1905. ^ Ibid., May, 1905. 

• Klinische Monatsblatter f. Augenh., Supplement, 1905. 

• Zeitschrift f. Augenh., Supplement, 1905. 
" Progressive Medicine, June, 1904. 

" Ophthalmoscope, May, 1905. 

»2 Die Ophthalmol. Klinik, July 20, 1905. 
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Cases occurring in mother and child are reported by Hancock/ and 
in sisters by Dawnay.^ In one of the latter cases the patient was but 
six years 'old. At the other extreme of life Wilkinson' reports a case in a 
man of seventy, whose vision had gradually decreased "for several years." 

Abrasion of Corneal Opacities. For definite, limited superficial 
opacity of the cornea, abrasion or removal of the opacity is recommended 
by Heilbron,^ who also resorts to it with massage, for recurrent inflam- 
mation in corneal scars. The operation is done with a sharp spoon or 
small Graefe knife. The extent and depth of the opacity should be 
carefully studied by focal illumination, and with the loupe, before opera- 
ting. The after treatment includes atropine and iodoform ointment 
and the use of a bandage. 

Oonieal Oomea. Disturbance of the nutrition of the cornea is accepted 
by Wicherkiewicz' as the underlying cause of keratoconus, but he believes 
that there is also a slight increase of the intraocular tension in most cases. 
He prefers to treat it by cauterization without perforation, somewhat 
after the plan of Elschnig." Grossman^ has employed superheated air 
to cauterize the cornea, using to heat the air a platinum coiled tube placed 
in a Paquelin burner. The heat is regulated by varying the distance of 
the nozzle from the cornea. Upon applying the hot-air blast the cornea 
becomes white at the point of application, with a surrounding zone of 
gray, and it flattens almost to collapse. The gray portion soon resumes 
its normal transparency. The reaction is slight. 

The old operation of excising the apex of the cone has been modified 
by Stoewer,® who endeavors to remove a certain amount of the diseased 
tissue making a small perforation into the anterior chamber, and then 
to secure prompt healing and safety from infection, he covers the opening 
so made with a conjunctival flap. The appearance can subsequently 
be improved by tattooing. He reports a case in which vision was improved 
from /^ to ^ by such a procedure. But this does not compare favorably 
with the results of cauterization, which certainly involves no more danger. 
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AbnormalitieB of the Pupil. A case of voluntary control of the iris move- 
ments is reported by Sherer,* It was first observed at the age of nine 

* Transactions of the Ophtalmological Society of the United Kingdom, 1905. 

» Ibid., 1905. » Annals of Ophthalmology, July, 1905. 

* Wochenschrift f. Therapie und Hygiene des Auges, April 20, 1905. 
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* Progressive Medicine, June, 1905. 

' British Medical Journal, August 26, 1905. 

' Klinische Monatsblatter f. Augenheilk., April, 1905. 

* Journal of the American Medical Association, May 6, 1905. 
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years in a girl who could also rotate the eyeballs in diCFerent directions 
independently of each other. She was able at will fully to dilate the 
pupil of either eye, the other remaining of normal size. 

Dilators of the Pupfl. By experimenting on the eyes of apes, 
with atropine and eserine, Hotta^ has demonstrated that the posterior 
limiting membrane of the iris stroma, with the nuclei connected with 
it, constitutes a true dilator of the pupil. Parsons* concludes that this 
is also true of man. Grossmann* considers that he has demonstrated 
the absence of the dilator in the eyes of a child affected with congenital 
aphakia. Eserine caused the pupils to contract vigorously, showing the 
activity of the sphincter; but atropine caused the pupil to become "a 
mere shade wider," from paralysis of the sphincter. The pupils in this 
case were displaced upward and inward, and almost slit-like in form. 

In a case of acromegaly reported by Hecht,* Hale found the pupils 
small and unaffected by light or accommodation, but the strongest mydri- 
atic had no decided effect on the iris, and there seemed to be no synechia. 

The Pupil in Phthiflis. The importance of unilateral mydriasis as a 
sign of incipient pulmonary tuberculosis is urged by Bichelonne,* who be- 
lieves that after the exclusion of other causes for the dilatation it becomes a 
symptom of great value. In sixty-nine cases examined, he found dilatation 
on the side of the pulmonary disease in ten. It may arise from irritation 
of the dilator fibres by enlarged glands in the mediastinal, thoracic, or 
cervical region; or from filaments leading to the lungs and pleura. At 
a late stage the pupil may become contracted by destruction of the 
same fibres. 

Reflex Iridoplegia and Iris Atrophy. The Argyll-Robertson pupil, 
appearing as a symptom of iabes or paretic dementia, is often complicated 
by atrophy of the iris. The atrophy may be recognized by the flat uniform 
appearance of the iris — the absence of folds or radiating striations. 
This is best seen under oblique illumination with a magnifier. This 
atrophy sometimes involves certain sectors of the iris, others remaining 
nearly or quite normal. DupuyTDutemps* from a careful study of these 
cases concludes that the atrophy is trophic in character. 

Oauses of Iritis. Oral sepsis is believed by Campbeir to be one impor- 
tant cause. He has seen three cases in which there was neither syphilis 
nor rheumatism; but there was a well-marked alveolar pyorrhoea, with 
sjnnptoms of septic anaemia. Putting the mouth in good condition, with 

» Graefe's Archiv f. Ophthalmologie, 1905. 
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instillation of mydriatics in the eye, and use of general tonics cured all 
three cases rapidly. 

In his paper on Diseases of the Eye from Autointoxication, Elschnig* 
reports seven cases of uveitis^ six of which involved the iris, which seemed 
to be caused by autointoxication of intestinal origin. In all of them the 
urine showed excess of indican, and improvement was brought about 
by treatment directed to the intestinal indigestion. Aubineau,' in discuss- 
ing the diagnosis of syphilitic iritis, suggests that autointoxication may 
be an important element in the causation of the numerous cases which 
do not show lesions characteristic of syphilis. Woods,' in discussing 
recurrent iritis SB.ys that some constitutional dyscrasia, as rheumatism 
or gonorrhoea, is always present. 

De Lapersomie* questions whether a blennorrhagic iritis exists as a 
distinct disease. He thinks not. Although he admits that gonorrhoea 
has frequently an important relation to iritis, the latter is ascribed to 
a secondary infection rather than to the direct influence of the gonococcus, 
which has not been found in the iris or aqueous humor. Then the 
supposed gonorrhoeal iritis yields best to the ordinary treatment for inflam- 
mation of the iris, as atropine and local bleeding, with pilocarpine sweats, 
and sodium salicylate, pyramidon and colchicum internally. 

Burnett* in support of de Lapersonne's remark that iritis very rarely 
occurs in connection with recent gonorrhoea, says that in twenty-five 
years' connection with a large general dispensary, not a single case of 
gonorrhoeal iritis had been referred to his service from the clinic for 
genitourinary disease, although cases of iritis from syphilis had come 
in large numbers. The iritis usually followed manifestations of rheu- 
matism, after the trouble had become chronic; and chronic rheumatism, 
which is so often accepted as explaining the tendency to iritis, is often 
an autointoxication, and should be carefully considered from the stand- 
point of intestinal indigestion. 

IritiB with Ohronic Interstitial Nephritis. In some of the cases reported 
by Elschnig it is mentioned that the urine contained a small amount of 
albumin, but little importance is attached to this fact. In general, 
however, the finding of evidence of interstitial nephritis would be regarded 
as more important than the discovery of an excess of indican in the urine. 
Semple" reports a case of iridocyclitis in which the discovery of 0.1 per 
cent, of albumin and some large hyaline, granular, and epithelial casts 
led to the adoption of rigid diet and other treatment for the kidney lesions. 

* Klinische Monatsbl&tter f. Augenheilk., November, 1905. 
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The iritis immediately improved with the condition of the urine. Semple 
pertinently asks "why cannot the iris as well as the retina be the seat 
of the first signs of the general disease?" 

Two cases of iritis occurring in the course of Bright's disease are reported 
by Alt/ who thinks it rather astonishing that we do not meet more fre- 
quently with these cases. He thinks they may be of some prognostic 
importance, as both his patients died, one ten months and the other 
two months after the occurrence of iritis. In both of them albuminuric 
retinitis had been recognized four and eight months respectively before 
the occurrence of iritis. 

Recvrent Lritis. From the nine cases which he reports Woods' con- 
cludes, that in addition to the constitutional dyscrasia which is always 
present, there is an exciting cause for any relapse. This is some irritant, 
producing hyperaemia, as eye-strain from effort to use an eye incapable 
of its work, because of former disease, or refractive error; pulling on 
old synechiae by pupillary movements, exposure to wind, dust, etc. 
The only prophylaxis against recurrence is to discover and if possible 
prevent these exciting causes. Iridectomy has often been urged for 
recurrent iritis, and HalP advocates early resort to it, to prevent exclusion 
of the pupil. After that has occurred he considers it of uncertain value. 
In three of Woods* cases it was done, but not early; and in two of them 
attacks occurred subsequently. We cannot estimate the preventive value 
of iridectomy. done after a first attack of iritis, since the great majority 
of patients have no recurrence even without such treatment. 

Uveal TnbereiiloBiB. In reporting a case of tubercle of the choroid 
Carpenter and Stephenson* point out "that by far the most trustworthy 
sign of acute miliary tybercvlosis is furnished by the discovery of tubercles 
in the choroid." They regard it as a not uncommon symptom, having 
found it in 50 per cent, of cases of acute miliary tuberculosis and tuber- 
culous meningitis examined with the ophthalmoscope. Jessop* thinks 
choroidal tubercles are to be found in 50 per cent, of the cases postmortem, 
and in 30 to 35 per cent, with the ophthalmoscope. - He thinks, too, 
that in miliary tuberculosis of the choroid tuberculous meningitis is nearly 
always present. Among fifteen cases of choroidal tubercle found post- 
mortem, fourteen had meningitis. 

Jessop has never come across a case he could prove to be primary 
intraocular tuberculosis, and he doubts if such a condition ever exists. 
In miliary tubercle of the choroid he has never seen vitreous opacities. 
In solitary tubercle of the choroid, of which he has collected twenty 

* American Journal of Ophthalmology, July, 1905. 

* Transactions of the American Ophthalmological Society, 1905. 
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cases, the vitreous was hazy in five, and in four was said to be nonnal. 
He believes that since the ocular lesion is never primary, excision should 
be done only for pain that unfavorably affects the patient's general 
condition. A case of chronic disseminated tuberculosis of the choroid 
and retina is reported by Schultz-Zehden,* who believes that it may occur, 
without evidence of tuberculosis elsewhere in the body, and that the 
prognosis is comparatively good. 

Use of Tuberculin. The diagnosis and treatment of tuberculous 
iritis by use of Koch's tuberculin \i the subject of a paper by Gamble 
and Brown,' who report a case of cure with vision of |^, and give an 
exhaustive review of the literature. They conclude there is little question 
of the value and reliability of tuberculin as a diagnostic agent. They 
point out that it is well to begin with the lowest possible dose. They 
believe that most cases of tuberculous disease of the eye are of a character 
that can certainly be helped by tuberculin treatment. Von HippeP 
has reported to the Heidelberg Ophthalmological Congress, fourteen 
additional cases of ocular tuberculosis treated with tuberculin, seven 
being cases of uveal tuberculosis. Of the latter two were cured, four were 
still under treatment, two being much improved. In one other the 
treatment had probably been beneficial. He warns against making 
subconjunctival injections. In the discussion of von Hippel's paper, 
Sattler stated he had used tuberculin in four cases of iris tuberculosis and 
two of tuberculous episcleritis. His results were very favorable, and he 
warmly recommends the method of treatment. Halben had treated three 
cases of tuberculous iridocyclitis, resulting in cure in from one to one- 
and-one-half years. Czermak had seen improvement from the use of 
tuberculin, and cure in one case of uveal tuberculosis. 

In the discussion of Jessop's paper, Hess reported the use of tuberculin 
injections for diagnostic purposes in twenty-iix cases. He thought that 
only when there was a local reaction, could the case be certainly regarded 
as one of tuberculosis. He had never seen any ill effects from its use, 
and in one case there had been evident improvement. In this same 
discussion, Hern had found tuberculin very useful as a means of diagnosis 
but useless in treatment. 

Ohoroidftl LeaioiiB following Ptomaine Poisoning. Two striking cases 
of choroidal disease, following ptomaine poisoning with serious intestinal 
inflammation, are reported by Bull.* One occurred in a girl of fourteen, 
the other in a woman of twenty-seven. The acute nausea^ vomiting 
diarrhoea and prostration were followed by chronic gastric symptoms 

» Centralbl. f. Augenheilk., October, 1905, p. 298. 

^ Journal of the American Medical Association, October 14, 1905. 

• IClinische Moriatsblatter f. Augenheilk., August, 1905, p. 184. 

* Transactions of the American Ophthalmological Society, 1905. 
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a pemphigoid eruption and impairment of vision. There was complete 
paralysis of accommodation and dilated pupils. In the choroid were 
numerous flat patches of exudate. These were yellowish white, and 
some of them had red margins; but none showed pigment deposits. Under 
tonic treatment, including arsenic and strychnine, the vision gradually 
came up to normal, accommodation was fully recovered, with normal 
pupils, and the patches in the choroid gradually became less noticeable. 

Metastatic Panophthalmitis. A case occurring thirty-one days after 
confinement, and preceded by sudden, violent uterine hemorrhage, 
but in which no focus of infection was found by clinical examination 
of the uterus, is reported by de Schweinitz.^ Chaillous' has also reported 
a case occurring in a woman who had been admitted to the hospital 
two weeks before for uterine hemorrhage and threatened abortion at 
the third month. At this time she had a chill and fever, but became free 
from fever and had no recurrence of the hemorrhage. She was suddenly 
attacked with complete blindness of the left eye and swelling of the lids. 
On examination a subconjunctival abscess was found connecting with 
the interior of the globe by a small fistulous opening through the sclera. 

In both the above cases streptococci were found and in de Schweinitz's 
case staphylococci also. These organisms were also revealed by micro- 
scopic examination of a case reported by Terson.' A man received a 
kick on the left side of the abdomen and a week later suddenly developed 
chills and fever. On the thirteenth day after his injury sight was impaired, 
and the next day pus was noticed in the anterior chamber. The sclera 
perforated and the eyeball atrophied. 

Endogenous Panophthalmitis occurring in an eye that had been 
operated on successfully for cataract, four months before, was reported 
by Csapodi* to the Hungarian Ophthalmological Congress. In dis- 
cussing Csapodi's case, Mohr reported a violent iridochoroiditis, causing 
occlusion of the pupil and blindness which occurred in an infant aged 
nine months. Hoor cited cases of endogenous panophthalmitis occurring 
in connection with influenza and vaccinia. Fejer mentioned one consec- 
utive to furunculosis. Lippa gave two cases attending pneumonia. 

A case of tuberculoids panophthalmitis in which extended bacteriologic 
study showed mixed infection by both tubercle bacilli and pseudo- 
diphtheria bacilli is reported by Demaria.^ The patient, a girl aged 
eleven, was suffering from pulmonary lesions. Metastatic ophthalmia 
is reported by Morax,* occurring four days after the commencement of 

1 Ophthalmic Record, May, 1905, p. 236. 
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a meningitis due, as determined by lumbar puncture, to the meningo- 
coccus. The inflammation subsided without perforation of the sclera, 
but was followed by shrinking of the eyeball. 

Panophthalmitis from Direct Infection. Two cases of this 
disease are reported by Chaillous* in which the bacteriological exami- 
nation showed the invading organism to be the anaerobic bacillus per- 
fringens. In both cases this gained entrance through a penetrating 
wound, causing very severe symptoms within a few hours, for which the 
eyeballs were enucleated. 

In researches reported by Polatti' it seems to have been established 
that the common saprophytic organism, the bacillus subtilis, becomes 
highly pathogenic when introduced into the vitreous, which seems to 
furnish it an excellent culture medium. Polatti thinks that more cases 
would be reported if careful microscopic examinations were made, 
although the bacillus is not very frequently carried into the vitreous 
upon foreign bodies. 

8TMPATHETI0 DISEASE. 

Oanses of Sympathetic Inflammation. The new theory of sympathetic 
ophthalmitis proposed independently by Brown, Pusey, and Golovine, 
was*discussed one year ago.' Golovine* has now set it forth more elabo- 
rately, and supported it by some experiments. His suggestion is that a 
special form of inflammation attacking the exciting eye brings about, 
with or without the influence of micro-organisms, the formation of cyto- 
toxins capable of acting on certain cells of the uveal tract. Through 
the general circulation, or otherwise, such cytotoxins may reach the 
uveal tract of the other eye, and there set up a similar destructive process. 
He injected an emulsion, made of the ciliary muscle and iris of the dog, 
into the peritoneal cavity of the rabbit. The serum of such rabbits were 
injected into the eyes of dogs. Such a cytotoxic serum always caused 
slight irritation, slight circumcorneal injection, keratitis punctata, and 
iritis with fibrinous exudate in the anterior chamber. But it never caused 
a purulent inflammation. The experiments seem to show that cytotoxins 
capable of acting on the uveal tract, £an be thus developed within an 
animal of another species; and so developed are capable of causing some- 
thing like the inflammation in question. Such a development is quite 
in harmony with what is known of cytotoxins in general. But the develop- 
ment of a cytotoxin in the body capable of acting upon cells of that indivi- 
dual or species is a different matter, and is opposed to most of our 

* Annalos d'Oculistique, August, 1905. 
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knowledge of such bodies. If it could be shown that such a thing does 
occur in the uveal tract, it would better explain many of the facts of sym- 
pathetic ophthalmia than anything previously propounded. 

Sympathetic Ophthalmitifl after PanophthalmitiB. It is often stated that 
an eye lost by panophthalmitis will not cause sympathetic ophthalmia. 
In most cases it will not. But a number of instances are now on record 
in which sympathetic inflammation has resulted from an eye that has 
been the seat of panophthalmitis. New cases of the kind are reported 
by Wurdemann* and Zfentmayer.* In both instances the exciting eye 
was enucleated after the appearance of sympathetic inflammation in 
the other; but both cases went on to blindness. Zentmayer concludes 
that it is the mild cases of purulent uveitis which excite sympathetic 
inflammation, and only after panophthalmitis of a virulent type should 
the shrunken globe be considered harmless. 

Sympathetic Ophthalmitis aftek Enucleation. It is well known 
that after removal of an eye capable of causing sympathetic ophthal- 
mitis, a certain period elapses before the remaining eye becomes free 
from the liability to the disease. This period is usually supposed to be 
not more than three or four weeks. Snell' reports a case in which the 
outbreak occurred thirty-two days after enucleation, and one hundred 
and six days after the original injury. He has seen four such cases, in 
two of which the sympathizing eye became entirely blind. 

Recovery from Sympathetic Ophthalmia. A good many cases 
of recovery from sympathetic inflammation have been recorded, particu- 
larly after early enucleation of the exciting eye. A few cases have been 
reported in which the exciting eye retained useful vision, and was of 
great service to the patient, although the sympathizing eye was lost. 
In a case reported by Snell* the exciting eye retained such good vision 
that its removal was out of the question. A well-marked attack of sym- 
pathetic inflammation, however, occurred in the other eye, five weeks 
after the injury. But under treatment the attack subsided, and vision 
of f was ultimately obtained in both eyes. 

DISEASES OF THE RETINA AND OPTIO NERVE. 

Retinal LesioiiB of Pregnancy. At the Halle University clinic, Polte'* 
examined the eye-grounds of two hundred women near the end of preg- 
nancy. Contrary to what has been reported by Bosse, he found no recent 
fundus lesions in the great majority of cases. Among these patients 
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eighteen had albuminuria, and six suffered from eclampsia. Of these 
six, five had normal eye-grounds, and one had unimportant ophthal- 
moscopic changes. In two of the cases of albuminuria, with casts, there 
was albuminuric retinitis. In one of these, nine days after confinement, 
the fundus had become normal in one eye, and greatly improved in the 
other. In the other case the retinal lesions were limited to two smdl 
white spots, irregularities of the veins, with some blurring of the outline 
of the disk. Two other cases were found showing optic atrophy, from 
renal retinitis that had arisen in earlier pregnancies. 

Retinal OyanoBis. New cases have been reported and papers discussing 
retinal cyanosis have been published by Babinski and Toufesco* and 
Posey.' The latter brings together eighteen cases, only four of which 
have come to autopsy. The cyanosis has usually been ascribed to patency 
of the foramen ovale. Nagel concluded that if the ophthalmoscope 
showed both the retinal arteries and veins darker and broader than nor- 
mal, an opening between the two sides of the heart was assured. In 
Carpenter's case the opening was found between the ventricles, the fora- 
men ovale having closed. In Babinski's case there was believed to be 
an acquired stenosis of the pulmonary arteiy, and retinal cyanosis was 
discovered although there was no general cyanosis. The retinal appear- 
ances include the striking enlargement and tortuosity of the vessels. 
Both arteries and veins are darker than normal, and the veins partic- 
ularly are very broad and tortuous. An unusually large number of 
visible vessels emerge from the optic disk; and the smaller branches are 
more evident throughout the fundus. As Posey points out the diagnosis 
of congenital heart disease being at times practically impossible by the 
physical signs, the examination of the eye-grounds will be of especial 
value. 

Blindness from Paraffin Injections. Additional cases of blindness 
following the injection of paraffin to correct the deformity of saddle- 
nose, are reported by Mintz* and Uhthoff.* This makes five recorded 
cases of this accident. In these cases the ophthalmoscope showed obstruc- 
tion of the retinal circulation. In Mintz's case there occurred paralysis 
of the extraocular muscles and exophthalmos. He suggests, as the expla- 
nation, a thrombosis extending through the veins of the orbit to the 
central vein of the retina. In the other cases the ocular condition has 
been spoken of as one of ''retinal embolism;" but it is certain that under 
this name many cases of retinal thrombosis have been reported, and 
the explanation of Mintz seems far more simple and rational. 
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The number of these cases of blindness from such paraffin injections, 
and the apparent impossibility of foreseeing them, make it the duty of 
the surgeon to warn his patient of the possible risk attending such 
an operation, if it does not render the operation wholly inadvisable. 
HerteP experimenting with paraffin prothesis, had two dogs die of pul- 
monary fat embolism. On this account he advised that the paraffin 
be introduced in the orbit in solid form instead of by injection. 

Antipyrin for Optic Atrophy. Valude observed, some fifteen years ago, 
improvement in optic atrophy after the use of antipyrin. He now reports' 
that its usefulness is limited to cases of descending atrophy, following 
acute cerebral disease. He reports a case in which it followed cerebral 
involvement in tj^hoid fever. Vision was brought up, in one eye, from 
perception of hand movements to J. He employs it in a solution com- 
posed of cocaine one part, antipyrin 100, distilled water 200. Of this 
2 c.c. are injected hypodermically each day. If no improvement is noted 
after twenty-five injections, it is useless to continue; but if it proves 
beneficial, series of twenty to twenty-five injections may be repeated 
at intervals. 

DISEASES OF THE ORTSTALLINE LENS. 

Heredity £a the Oansation of Cataract. A most valuable study on heredity 
in the various forms of cataract has been made by Nettleship.' He first 
divides his cases into acquired, or postnatal, and congenital cataracts. 
Of the first class he has studied the history of one hundred and forty-five 
families, containing upward of five hundred affected persons. In one 
hundred and twenty-two families the cataract was senile, appearing after 
the age of forty years. In twenty-five families it was juvenile. He finds 
that when senile cataract occurs in more than one generation, it almost 
always occurs in continuous succession,and appears very seldom to skip 
a generation. The same was noted in the juvenile acquired cataracts. 
He found that senile cataract was transmitted rather more frequently 
through the mother than the father — ^sixty-seven to forty-five. But 
he points out that in the population there are more females than males, 
and that the disproportion is larger at the time of life that senile cataract 
is likely to occur. He also finds that in England, women are somewhat 
more liable to senile cataract than men, so that these points may explain 
the apparent greater tendency to female transmission. 

But there does seem to be in certain families a marked preference of 
the disease for one sex; in some families for the males, in others for the 
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females. Q)nsanguinity of parents seems to be rare, except in the group 
of complete congenital cataracts. Nettleship notes, however, that some 
of the families with the longest cataract pedigrees had. been settled for 
long periods ih remote country places where consanguineous marriages 
would be rather likely to occur. He does not find that the tendency 
to cataract is associated with any lessened fertility, or that the members 
of such families are likely to be short-lived. There does seem, however, 
to be a tendency for hereditary senile cataract to appear earlier or to 
ripen earlier in the younger generations. 

Of congenital cataracts he has brought together two hundred and 
thirty-eight cases, ninety were males and ninety-three females; in the 
other cases the sex is not given. In some families an unusually large 
proportion of children died at birth or in early infancy, but there was 
no mention of syphilis. In four cases the parents were first cousins. 
He divides the congenital cataracts into early complete cataract, axial 
or spindle, or coralliform cataract and lamellar cataract. From many 
of the older reports it is impossible to judge the form of cataract present. 
While the same form often appears in successive generations, there are 
many instances in which other forms also occur. Nettleship's paper 
strongly suggests the possible value of such studies regarding heredity 
in other diseases. 

OCULAR REMEDIES. 

Local Anesthetics. Stovaine has been proven an efficient local anaes- 
thetic. It is readily soluble in water, and aqueous solutions are not altered 
by prolonged boiling. When raised to a temperature of 120 C, it slowly 
decomposes. Its effects on the accommodation and pupil are similar to 
those of cocaine; but it does not produce local anaemia. The anaesthesia 
secured by it seems to be as complete, and about as lasting as that caused 
by cocaine. It is used in solutions of a similar strength. Darier^ recom- 
mends for prolongetl anaesthesia the subconjunctival injection of a solu- 
tion containing equal parts of cocaine, stovaine, and acoine. Luke* 
points out that stovaine must not be used hypodermically with adrenalin, 
because the mixture is likely to produce local gangrene. Coakley,* using 
it in the nose, finds that patients complain of its odor, which resembles 
that of stale fish. 

Alypine, a still newer local anaesthetic, is also extremely soluble in water, 
is not precipitated by the alkaline fluids of the body, and its propefties are 
in nowise impaired by boiling for ten minutes. Its fatal dose for the 
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lower animals was found by Impens* to be double that of cocaine. It 
also seems to be about as efficient as cocaine, and is used in 2 per cent, 
or 4 per cent, solutions. It causes decided hypereemia of the parts. 
Both alypine and stovaine cause slight irritation when instilled into 
the eye; but not much, if any, more than is caused by cocaine. 

NovocAiNE has been suggested by Braun^ as another addition to 
the list of local anaesthetics. Concentrated solutions, or even the crystals 
can be applied to the cornea without causing irritation. But the anaes- 
thesia produced by it is rather brief, and on this account it is not likely 
to come into general use. 

Arecoline, an alkaloid obtained from the areca nut, is a myotic which 
produces a quick, brief contraction of the pupil and spasm of the ciliary 
muscle. It has been used to reduce intraocular tension, but Santos 
Fernandez' finds that it causes a shrinking of the eyeball. On this account 
it should not be used in glaucomatous eyes which possess some vision. 
But he believes it will be very valuable in cases of progressive staphy- 
loma and hydrophthalmos. 

The High Frequency Current. Coover* reports great benefit from appli- 
cations of the high frequency current to eyes in which there is a non- 
toxic amblyopia. He reports nine cases, four of which had suffered 
from strabismus. The application was followed by immediate improve- 
ment in vision which seemed permanent. From its use in trachoma, 
Harraan^ saw no benefit in a trial on seven cases. Lester' reports one 
case of great improvement in vitreous opacity due to hemorrhage; and 
he has seen improvement in ophthalmoplegia externa. 
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Abdomen, contusions of, 49 
gunshot wound of, 50 
hydatid cyst of, 67 
in general, 49 
penetrating wounds of, 49 
surgery of, 49 
Abdominal conditions, diagnosis and opera- 
tive technique in, 53 
Abrasion of corneal opacities, 348 
Abscess of liver, 126 

of spleen in typhoid, 99 
Acetanilid poisoning, blood changes in, 297 
Acetonsemia in appendicitis, 109 
Achylia gastrica and pernicious ansemia, 239 
Acute peritonitis, 59 

diffuse suppurative form of, 60 
Adrenalin for metrorrhagia, 189 
Albuminuria in cancer of uterus, 159 
Alexander's operation, 203 
Alexander-Adams' operation, 206 
Alypine, 358 
Amenorrhcea, 193 
and chlorosis, 194 
and systemic disease, 193 
and tuberculosis, 194 
in diseases of ductless glands, 194 
Amoebic dysentery, eosinophilia in, 279 
Ansemia, aplastic, 241 
in children, 248 
in the aged, 248 
pernicious, 233 

and achylia gastrica, 239 
coagulation time in, 239. 
cord changes in, 237 
due to micrococcus tetragenus, 236 
etiology of, 233 
leukopenia in, 239 
lymphocytosis in, 239 
pathology of, 236 ^ 

positive centrifugal pulse in, 238 
symptoms of, 238 
treatment of, 240 
vomiting in, recurrent, 238 
prepernicious, 239 
splenic, 242-248 

and Banti's disease, 242-243 
and Leishman- Donovan bodies, 247 
symptoms and signs of, 247 
Anesthesia, local, for eye, 258 
in hernia operation, 23 
sterile water, rectal operations under, 
118 
Anal fissure, 118 



Anal prolapse, 118 

Anatomy ot pelvic lymphatics, 150 * 

of pelvis, 162 

surgical, of small intestine, 89 
Angulation of sigmoid, 117 
Ankylofitoma, eosinophilia in, 279 
Antipneumonic serum, 344 
Antipyrin for optic atrophy, 357 
Antitoxin, diphtheria, for conjunctivitiB,^337 
Anus, prolapse of, 118 
Aplastic aneemia, 241 
Apoplexia uteri, 182 
Appendectomy, parotitis after, 114 

thrombosis of iliac vein after, 114 
Appendicitis, 106 

acetonemia in, 109 

an early sign of, 106 

and pelvic inflammation, 107 

and typhoid, 98 

cecal tuberculosis mistaken for, 108 

gangrenous, 109 

in children, 108 
• in pregnancy, 109 

in young women, 107 

leukocytosis in, 273 

operative technique in, 111 

peritonitis in, 59, 111 

volvulus following, 92 

when not to operate in, 110 
Appendicestomy, 115 
I Appendix, 106 

as a drainage tube, 115 

carcinoma of, 115 

condition of patient after removal of, 113 

endothelioma of, 1 14 

malposition of, 112, 114 

tumors of, 114 

unusual situation of, < 112, 114 
Arecoline, 359 
Argyll-Robertson pupil, 349 
Arteriosclerosis in uterus, 182 
Artery, internal iliac, rupture of, 51 
Ascites, chylurio, eosinophilia in, 279 
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Bacillus perfringens in panophthalmitis, 
354 
subtilis in panophthalmitis, 354 
Bacteriology of conjunctivitis, 335 
, Banti's disease, 242, 243 
, Basedow' s disease. See Exophthalmic goitre. 
! Basic granulation of erythrocyte^, 298 
Bicarbonate of soda in diabetes, 311 
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Bile dact, common g^allstone in^ 130 

crushing calculi in, 134 
simple stricture of, 132 
suture of, 133 
Biliary passages, 123 
Bladder, hernia of, 43 
Blennorrhagic iritis, 350 
Blindness from paraffin injections, 356 
Blood, 233 

changes in acetanilid poisoning, 297 

coagulation of, in hemophilia, 321 

diseases of, 233 

in leukaemia, acute, 255 
myeloid, 257 

platelets, 300-304 
Bone-marrow, 283 

in acute infections, 283 

in nephritis, 293 

in peritonitis, 292 

in pneumonia, 289, 291 

in tuberculosis, 294 

in typhoid, 283, 285 

normal, 285 

tvpe of cells in, 284 
Broad ligament, fibroid tumor of, 208 
Bromide, neutral, for exophthalmic goitre, 

333 
Bronchopneumonia, leukocytes in, 271 
Bumm's operation for cancer of uterus, 169 



Cachexial fever, leukopenia in, 273 
Ciecum, mesenteric cyst projecting into, 102 

volvulus of, 116 
Calculi in liver, 181 

Calculus in common duct, crushing of, 134 
Cancen See Carcinoma. 
Carcinoma, leukocytes in, 272 
of appendix, 115 
of cervix, 151 

abdominal operation for, 174 
of fundus of uterus, 151 
of liver, 125 
of pancreas, 141 
of rectum, 119 

choice of operation in, 121 
diaraosis of, 1 20 
in three sisters, 123 
late results of, 122 
preliminary treatment of, 120 
of uterus, 144, 190 

abdominal operation for, 174, 177 

albuminuria m, 159 

an infectious disease, 147 

Bumm's operation for, 169 

curettage for, 154 

diagnosis of, 153 

disinfection of, 159 * 

etiology of, 144 

glandular involvement in, 150, 153 

inoculation of, 18 

Kelly's operation for, 171 

Mackenrodt's operation for, 166-169 

necrosis of bladder in, 177 

nephritis in, 159' 

operative technique in, 162-174 



Carcinoma of uterus, pathology of, 194 
parasitic theorv of, 145 
remote results m, 160 
sepsis following, 159 
statbtics on, 157 
treatment of, 154 
vaginal hysterectomy for, 174 

operation for, 177 
Wertheim's operation for, 164-166 
x-ray treatment of, 178 
Cardiovascular changes in fibroid of uterus, 

209-215 
Cataract, congenital, 358 

heredity in, 357 
Cecal tuberculosis mistaken for appendicitis, 

108 
Centrifugal pulse, positive, in pemicious 

anemia, 238 
Cervix, cancer of, 151 

abdominal operation for, 174 
Children, appendicitis in, 108 
exophtnalmic goitre in, 330 
gonococcus vulvovaginitiB in, 226 
hernia in, 41 

radical cure of, 41 
intussusception in, 95 
leukansemia and anemia in, 248 
Chlorosis and amenorrhoea, 194 
Cholecystitis, non -calculous, 128 
Choroid in miliary tuberculosis, 351 
Choroidal lesions folio wiug ptomaine poison- 
ing, 352 
Chyloric ascites, eosinophilia in, 279 
Cigarette drains, 58 
Climacterium, atypical bleeding in, 190 
Coagulation of blood in hemophilia, 321 

in pemicious anemia, 239 
Colon bacillus and gout, 314 

intussusception of, 117 
Colostomy, 120 

Common duct, gallstones in, 130 
(Complications after laparotomy, 51 

of typhoid, surgical, 96 
Congenital cataract, 357 
Conical cornea, 348 
Conjugal diabetes, 307 
Conjunctiva, diseases of, 335 

malignant disease starting in, 342 
Conjunctival irritation from horses, 338 
Conjunctivitis, bacteriology of, 335 
diphtheria antitoxin for, 337 
from horses, 338 
pseudomembranous, 337 
staphylococcus, 337 
treatment of, 337 
Contusions of abdomen, 49 
Cord, spermatic, transplantation of, in 
hernia, 17 
spinal, changes in pernicious anemia, 
237 
Cornea, conical, 348 

diplobacillus, ulcer of, 343 ^ 

diseases of, 343 
family degeneration of, 347 
tuberculosis of, 345 
ulcers of, 343 
varicella, ulcer of, 343 
Corneal temperature and lacrymation, 344 
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Corneal temperature and nictitation, 344 
normal) 344 
opacities, 347 

abrauion of, 348 
ulcers, antipneumococcic serum for, 344 
from bacillus pyocyaneus, 343 
quinine for, 344 
treatment of, 344 
with teethinir, 343 
Cotamine hydrochloride, 189 
Crystalline lens, diseases of, 357 
Curettage in cancer of uterus, 154 
paralysis of uterus durinsr, ld5 
uterine muscle during, 195' 
Cyanosis and polycythsemia, 249-253 

retinal, 350 
Cyst, dermoid, of intestine and mesentery, 
101 
mesenteric, projecting into caecum, 101 
with intestinal obstruction, 101 
Cysts, hydatid, of abdomen, 67 
of liver, 127 
of pancreas, 141, 142 
of spleen, 138 



Dermoid cysts of intestine and mesentery, 

101 
Diabetes, 304 

and exophthalmic goitre, 329 

and pancreas, 306 

and trauma, 307 

bicarbonate of soda in, 311 

conjugal, 307 

diet in, 309 

etiology of, 304 
' infections, origin of, 306 

treatment of, 308, 309 
Diet in diabetes, 309 

in gout, 315 
Dilatation of stomach, acute, after operation, 
84 
and movable kidney, 87 
gastroenterostomy for, 86 
Diphtheria antitoxin for exophthalmic 
goitre, 332 
for conjunctivitis, 337 
Diplobacillus ulcer of cornea, 343 
Direct inguinal hernia, 21 
Diseases of conjunctiva, 335 

of cornea, 343 

of crystalline lens, 357 

of eye, 335 

of optic nerve, 355 

of retina, 355 

of uveal tract, 348 
Drainage, gauze, 63 

in diffuse peritonitis, 61 

local effects of peritoneal, 61 

tube, appendix as, 115 

vaginal, 64 
Drains, cigarette, 58 
Ductless glands, amenorrhoea in diseases of, 

194 
Duodenum, ulcer of, 75, 81 

a victim of, 81 



Duodenum, gastroenterostomy for, 83 

perforating, 83 

symptoms of, 82 
Dysenteric, amoebic, eosinophilia in, 279 
Dysmenorrhcea, 190, 203 

in retrodisplacements, 203 

ovarian, 191 

types of, 192 



Empyema, leukocytes in, 271 
Endogenous panophthalmitis, 353 
Endometritis, hyperplastic, 190 

senile, 182 
Endothelioma of appendix, 114 
Enterostomy in peritonitis, 56 
Eosinophilia, 277 

due to tuberculin fever, 279 
in amoebic dysentery, 279 
in ankvlostoma, 279 
in chyluric ascites, 279 
origin of, 277 

erythrocytes, ba^ic granulation in, 298 
Exophthalmic goitre, 327 
and diabetes, 329 
and nephritis, 320 
bromides for, 333 
causes of, 327 

desiccated parathyroid for, 33^ 
diphtheria antitoxin for, 332 
etiology of, 327 
in infancy, 330 
larval form of, 329 
quinine for, 333 
symptoms of, 328 
thyroid extract for, 331 
thyroidectin for, 332 
thyroidectomized blood for, 330 
treatment of, 330 
Exploratory incisions, 54 
Eye, diseases of, 335 

local anR?sthesia for, 358 
remedies for, 358 



F 



Family degeneration of cornea, 347 
Female adnexa in hernia, 44 
hydrocele in, 47 
inguinal hernia in, 44 
pelvic organs, hernia of, 45 
Femoral hernia, 26 

radical cure of, 26-37 
Fibroid tumor of broad ligament, 208 
of uterus, 190, 207 

blood examination in, 210 
cardiovascular changes in, 209, 

215 
complications of, 207 
degenerations in, 207 
hemorrhage in, 209 
myomaphobia in, 215 
nervous symptoms in, 215 
operation for, 216, 222 
pain in, 209 
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Fibroid tumor of uterus, parasitic, 208 
pathology of, 207 ^;-"-^ 
pressure effects of, 208 •^■^ 
renal complications of, ^09 
symptoms of, 208 
treatment of 21 6-222 

Fibromyoma. See Fibroid tumor of uterus. 

Fracture of pelvis and rupture of iliac 
artery, 51 



G 



Gall-bladder infection in typhoid, 99 

valvular closing of, 133 
Gallstone and intestinal obstruction, 92 
crushing of, in common duct, 134 
obstructing sigmoid, 92 
Gallstones in common duct, 130 
intrahepatic, 131 
wandering, 132 
Gangrenous appendicitis, 109 
Gastric dilatetion, acute, after operation, 84 
and movable kidney, 87 
gastroenterostomy for, 86 
hemorrhage, 69-72 
operations, sequels of, 84 
tetany, 84 
ulcer, 67 

chronic, 74 

diagnosis of, 74 
early diagnosis of, 67 
excision of, 72 

gastroenterostomy for, 72, 75, 86 
gastrojejunostomy for, 78 
hemorrhage in, 69-72 
in an infant with fatal hemorrhage, 

68 
indurated, 75 

irrigation and drainage for, 72 
lavage of stomach for, 72 
non-mdurated, 76 
operative treatment of, 76, 81 
pain in, 68 
perforating, 72 
subacute perforation, 73 
suigical treatment of, 72 
Gastroduodenostomy, 83 
Gastroenterostomy, 72 

by twine triangular stitch, 88 
for duodenal ulcer, 83 
for gastric ulcer, 76, 86 
^stric tetany relieved by, 84 
intestinal obstruction after, 86 
unusual sequel of, 85 
Gastrojejunostomy, 78 
Gastroptosis, operative results in, 87 
Gauze drains, 63 

Glands, mesenteric, tuberculosis of, 65 
Glycosuria, 329 
Goitre, exophthalmic. See Exophthalmic 

goitre. 
Gonococcus vulvovaginitis in children, 226 
Gonorrhoea in female, 226 

lactic acid injections for, 229 
thermocauterization for, 230 
treatment of, 229 



Gonorrhoeal iritis, 350 
Gout, 312 

and the colon bacillus, 314 

dietetic management of, 315 

etiology of, 312 

purin-free diet in, 315 
Graves* disease. See Exophthalmic goitre. 
Gunshot wounds of abdomen, 50 

of stomach and spinal cord, 50 
Gynecology, 144 



Hjemophilia, 316 . 

coagulation of blood in, 321 
etiolog}' of, 316 
in Mampel family, 317 
in women, 316 
treatment of, 322 
Hands, oil of cloves for sterilizing, 231 
Heart in fibroid of uterus, 209, 215 
Hemorrhage from liver, statistics on, 125 
gastric, in an infant, 68 
treatment of, 69, 72 
Hemorrhoids, 118 
Heredity in cataract, 357 
Hernia, 17 

female adnexa in, 44 
femoral, 25 

radical cure of, 26, 37 
in children, 41 
inguinal, 17, 37 

curability of, 20 
direct, 21 
in female, 44 
local anaesthesia in, 23 
radical cure of, 21, 37 
transplanting cord in, 17 
interstitial, 25 
of female pelvic organs, 45 
of the bladder, 43 
ovarioinguinal, 44 
High frequency current, 359 
Histology of uterus, 183 
Hodgkin's disease, 324 

clinical course of, 325 
etiology of, 324 
pathology of, 324 
pleural effusion in, 325 
symptoms of, 325 
treatment of, 326 
x-ray treatment of, 326 
Horses conjunctival irritation from, 338 
Hour-glass stomach, 87 
Hydatid cysts of abdomen, 67 
of liver, 127 
of pancreas, 142 
Hydrocele in female, 47 
Hysterectomy, vaginal, 174 



Ileus, enterostomy for, 56 
Iliac artery, rupture of, 51 
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Iliac vein, thrombosis of, after appendectomy, 

114 
Incisions, ezploratoiy, 54 

transverse, 55 
Infancy, exophthalmic goitre in, 330 
Infant, gastric nicer in, 68 
Infections, acute, bone-marrow in, 283 
Infectious origin of diabetes, 306 
Inguinal hernia. See Hernia. 
Intestinal hemorrhage, traumatic, 92 
obstruction, 92, 116 
after labor, 94 
due to gallstones, 92 
due to mesenteric cyst, 101 
in children, 95 
treatment of, 94 
Intestine, dermoid cyst of, 101 
large, 116 

paralysis of, in peritonitis, 56 
prolapsed, first aid to, 91 
small, anatomy of, 89 
surgery of, 89 
Intussusception in children, 95 
in typhoid, 100 
of colon, 117 
lodophilia, 280-283 

Iridoplegia, reflex, and iris atrophy, 349 
Iris atrophy and reflex iridoplegia, 349 

movements, voluntary control of, 348 
Iritis, blennorrhagic, 350 
causes of, 349 
ponorrhceal, 350 
in nephritis, 350 
recurrent, 350, 351 
syphilitic, 350 
tuberculous, 352 

tuberculin for, 352 



Jaboulat's modification of Murphy* s button, 

88 
Jejunostomy, 103 

conditions used in, 104 

technique of, 105 



Kalaazar leukopenia in, 273 

Kelly's operation for cancer of uterus, 174 

Keratitis due to rheumatism, 345 

influence of trauma in, 346 

interstitial, 346 

syphilitic, 346 

tuDerculos, 346 
Kidney complications in fibroid in preg- 
nancy, 355 

of uterus, 209 

movable and gastric dilatation, 87 



Lacrymation, 344 

Labor, intestinal obstruction after, 94 



Lactic acid injections for gonorrhoea, 229 
Laparotomy, complications after, 51 
pneumonia after, 51 
phlebitis after, 52 
Lavage of stomach, 72 
Lead poisoning, 298 • 

basic granulation in, 298 
Leishman-Donovan bodies, 247 
Leukemia, 252 
acute, 253 

blood picture in, 255 
diagnosis of, 256 
etioloey of, 253 
pathology of, 254 
symptoms of, 255 
treatment of, 256 
lymphatic, 266 
mixed cell, 258 
myeloid, 256 

blood picture in, 257 
etiology of, 256 
metalK>lism in, 262 
splenectomv for, 139, 270 
toxaemia of^ 264 
treatment of, 258 
z-ray in, 258 
effecUof, 258 
results of, 255 
technique of, 261, 269 
Leukansmia and anemia of childhood, 248 
Leukocvtes in appendicitis, 273 
in bronchopneumonia, 271 
in carcinoma, 272 
in disease, 271 
in empyema, 271 
in lobar pneumonia, 271 
in purulent afiections, 272 
in scarlet fever, 273 
Leukocytosis, 270 
Leukopenia in cachexial fever, 273 
in kalaazar, 273 
in pernicious aniemia, 239 
Ligature of pancreatic ducts, 142 
Liver, 123 

abscess of, 126 
calculi in, 131 
cancer of, 125 
hemorrhage from, 125 
hydatid cysts of, 127 
magnesium plates in resection of, 125 
method of covering raw spaces in, 123 
tumors of, 127 
Lymphatic leukemia, 252, 266 
Lymphatics of pelvis, anatomy of, 150 
Lymphocytosis in pernicious anemia, 239 



Maqkenrodt*8 operation for cancer of 

uterus, 166-169 
Magnesium plates in resection of liver, 125 
Malignant disease. See Carcinoma, 
starting in conjunctiva, 342 
Malposition of appendix, 112, 114 
Mampel family, hemophilia in, 317 
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Menstruation in virgins, profuse, 190 
Mesenteric cyst, intestinal obstruction from, 
101 
projecting into caecum, 102 
Mesenteric glands, tuberculosis of, 65 
Mesentery, dermoid cyst of, 101 

surgery of, 89 
Metabolism in leukiemia treated by the x-ray, 

262 
Metastatic panophthalmitis, 353 
Metroendometritis, 390 
Metrorrhagia, 181 
adrenalin for, 189 
cotarnine hydrochloride for, 189 
Btypticin for, 189 
myopathica, 181 
etiology of, 182 
pathology of, 187 
treatment of, 189 
Micrococcus tetragenus«a cause of pernicious 

aniemia, 236 
Miliary tuberculosis. See Tuberculosis. 
Murphy's button, Jaboulay's modification 

of, 88 
Myeloid leukaemia. Set Leukaemia. 
Myelopathic polycythemia, 250 
Myomaphobia in fibroid of uterus, 215 
Myometrium, 179 



N 



Nephritis and exophthalmic goitre, 330 

bone-marrow in, 293 

chronic, interstital iritis in, 350 

experimental, from of x-rays, 260 

in cancer of uterus, 159 
Nerve, optic, diseases of, 355 
Nervous symptoms in fibroid of uterus, 215 
Nictitation, 344 
Novocaine, 359 



Obstruction, intestinal. See Intestinal ob- 

' struction 

of sigmoid due lo gallstones, 92 
Ocular remedies, 358 
Oil of cloves for hand sterilization, 231 
Opacities, corneal, 347 

abrasion of, 348 
Operative technique in abdominal operations, 

53 
Operation for appendicitis 110, 111 
Ophthalmia neonatorum 336, 338 
after enucleation, 355 
after panophthalmitis, 355 

sympathetic, recovery from, 355 
Ophthalmology, 335 
Ophthalmoplegia externa, 359 
Optic atrophy, antipyrin for, 357 

nerve, disea^tes of, 355 
Orchidopexy, 39 
Ovarian dysmenorrh(pa, 97 
Ovarioinguinal hernia, 44 



Pain in gastric ulcer, 68 
Pancreas, 139 

and diabetes, 306 

cancer of, 141 

cyst of, 141 

hydatid cyst of, 142 

rupture of, 142 
surgery of, 139 

Pancreatic duct, ligature of, 142 
Pancreatitis, 141 

endogenous, 353 
Panophthalmitis from direct infection, 354* 

from bacillus perfringena, 354 
subtilis, 354 

metastatic, 353 

tuberculous, 353 
Paraffin injections, blindness from, 356 
Paralyzed intestine in peritonitis, 56 
Parathyroid, desiccated, for exophthalmic 

goitre, 333 
Paretic dementia, pupil in, 349 
Parotitis after appendectomy, 114 
Pathology of cancer, 149 

of Hodgkin's disease, 324 

of leukaemia, in acute, 254 

of metrorrhagia myopathica, 137 

of pernicious anaemia, 236 

of uterine fibroids, 208 
Pelvic inflammation, 190 

and appendicitis, 107 

lymphatics, anatomy of, 150 

organs, hernia of, 45 
Pelvis, anatomy of, 162 

female, varicose veins of, 222, 225- 

fracture of, 51 
Perforating gastric ulcer, 72 
I subacute, 73 

Perforation of uterus, accidental, 197 
typhoid, 96 
pain in, 96 

peritonitis following, 288 
Peritoneum, 55 
Peritonitis, 55 

acute, 59. 60 

bone-marrow in, 292 

drainage for, 61, 63, 64 

due to appendicitis, 59, 111 

enterostomy in, 56 

following typhoid, 288 

gauze drain in, 63 

local efiects of drainage for, 64 

paralyzed intestine in, 56 

postoperative treatment of, 64 

saline infusion for, 60 

treatment of 55, 111 

vaginal drainage for, 64 
Pernicious anaemia. See Ansemia. 
Phlebitis after laparotomy, 52 
Physiology of uterus, 180-185 
Pieseometer, 53 
Pleural effusion, milky, in Hodgkin's disease^ 

325 
Pneumonia after laparotomy, 51 

aspiration, 51 

bone-marrow in, 289, 291 

embolic, 51 
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Pneumonia, leukocytes in, 271 
Polycjthflemia and cyanosis, 249-253 

myelopathic, 250, 

splenomegalic, 250 

z-ray in, 253 
Postoperative treatment of peritonitis, 64 
Preclimacteric bleeding, 183 
Pregnancy, appendicitis in, 109 

bleeding auring, 190 

retinal lesions in, 355 
Prepemicious anaemia, 239 
Prolapse of anus and rectum, 118 
Prolapsed intestine, first aid to, 91 
Pterygium, 340-342 

Ptomaine poisoning, choroidal lesions fol- 
lowing, 352 
Pupil, abnormalities of, 348 

Argyll-Robertson, 349 

in paretic dementia, 349 

in phthisis, 349 

in tabes, 349 
Purin-free diet in gout, 315 
Pyloroplasty, results after, 86 
Pyocyaneus, bacillus, corneal ulcer from, 243 



Quinine for corneal ulcers, 344 
for exophthalmic goitre, 333 



Radium for trachoma, 340 
Rectal operations with sterile water anes- 
thesia, 118 
tumor, removal of, 119 
Rectum, 116 

cancer of, 119 

diagnosis of, 120 
in three sisters, 123 
late results of, 122 
operation for, 121 
preliminary treatment of, 120 
prolapse of, 118 
stricture of, 119 
Recurrent iritis, 350, 351 
Resection of liver, 125 

of rectum for cancer, 122 
Retina, diseases of, 355 
Retinal cyanosis, 356 

lesions in pregnancy, 355 
Retrodisplacements of uterus, 190, 199 
Alexander's bperation for, 203 
Alexander's-Adams' operation for, 
206 
dysmnorrhoea in, 400 

ventrosuspension for, 200, 204 
Rheumatism, keratitis due to, 345 



S 



Scarlet fever, leukocytes in, 273 

Sepsis, leukocytes in, 272 

Serum of x-ray treated animals, 259 



Sigmoid, angulation of, 117 

obstruction of, from gallstones, 92 
Spermatic cord, transplantation of, in hernia, 

17 
Sphincter ani, complete tear of, 225 
Spinal cord, gunshot wound of, 50 
Spleen, 137 

abscess of, in typhoid, 199 

cysts of, 138 

removal of, 137, 139, 270 
Splenectomy for leukaemia, 139, 270 

for volvulus, 139 

indications for, 137, 139 
Splenic anaemia. See Anaemia. 
Splenomedullary leukaemia. See Myeloid 

leukaemia. 
Splenomegalic polycythaemia, 250 
Splenomegalie primitive, 242 
Staphylococcus conjunctivitis, 337 
Stomach, 67 

dilatation of, acute, 84 

and movable kidney, 87 
gastroenterostomy for, 50 

hour-glass, 87 

lavage of, 72 

pistol shot wound of, 50 

ulcer of. See Gastric ulcer. 
Stovaine, 358 
Stricture of common bile duct, 132 

of rectum, 119 
j Stypticin, 189 
Surgery of abdomen, 49 
I of intestines, 89 

of mesentery, 89 

of pancreas, 139 
Surgical complications of typhoid, 96 
of gastric ulcer, 69-72, 76-81 

treatment of goitre, 333 
Suture of common bile duct, 133 
Sympathetic disease, 354 

mfiammation, 354 

ophthalmitis, 355 
Syphilitic iritis, 350 

keratitis, 346 



Tabes, pupil in, 349 

Teething, corneal ulcers with, 343 

Testis, orchidopexy for undescended, 332 

undescended, 37 
Tetany, gastric, 84 

Thermocauterization for gonorrhijea in fe- 
male, 230 
Thrombosis of iliac vein after appendectomy, 

114 
Thyroid extract, 331 
Thyroidectin, 332 
Toxaemia of leukiemia, 264 
Trachoma, 339 

contagiousness of, 339 

radium for, 340 

treatment of, 339 

x-ray for, 339 
Trauma and diabetes, 307 
Traumatic intestinal hemorrhage, 92 
Transverse abdominal incisions, or) 
I Treatment of abscess of liver, 126 



368 



INDEX 



TreatmeDt of anal fissure, 118 

prolapse, 118 
of bleeding: in pregpaancj, 190 
of cancer of rectum, 120 

of uterus 154, 178, 190 
of complete tear of sphincter ani, 225 
of conjunctivitis, 337 
of corneal opacities, 348 

ulcers, 344 
of diabetes, 308,309 
of djsmenorrhcea, 190 
of endometritis, 190 
of exophthalmic goitre, 330, 333 
of fibroid of uterus, 190, 216-222 
of gastric hemorrhage, 69-72 

ulcer, 75-81 
of gonorrhoea, 226, 229 
of hsemophilia, 322 
of hemorrhoids, 118 
of hernia in children, 41 
of Hodgkin's disease, 326 
of hydatid cyst of abdomen, 67 
of intestinal obstruction, 94 
of leuksemia, acute, 256 
of metroendometritis, 190 
of metrorrhagia, 189 
of ophthalmia neonatorum, 338 
of pancreatiti<i, 141 
of pelvic inflammation, 190 
of perforation of uterus, 198 
of peritonitis, 55, 59, 111 

postoperative, 64 

tuberculous, 64 
of pernicious anaemia, 240 
of profuse menstruation in virgins, 190 
of retrodisplacements of uterus, 199 
of trachoma, 339 
of undescended testis, 37 
Tuberculin fever, eosinophilia in, 279 

for tuberculous iritis, 352 
Tuberculosis, acute miliary, 351 
and amenorrhoea, 194 
bone-marrow in, 294 
cecal and appendicitis, 108 
of choroid, 351 
of cornea, 345 
of mesenteric glands, 65 
pupils in, 349 
uveal, 351 
Tuberculous iritis, 352 
keratitis, 346 
panophthalmitis, 354 
peritonitis, 64 
Tumor, fibroid. See Uterus, 
rectal, removal of, 119 
of appendix, 114 
of. liver, 127 
Twine triangular stitch for gastroenteros- 
tomy, 88 
Typhoid fever and appendicitis, 98 

bone-marrow in, 283, 285 

infection of gall-bladder in, 99 

perforation in, 96, 288 
pain in, 96 
peritonitis after, 288 

with abscess of spleen, 99 

with three intussusceptions, 100 



Ulcer, corneal. See Corneal ulcer, 
duodenum. See Duodenum, 
gastric. See Gastric. 
Undescended testis, 37 

orchidopexy for, 39 
Uterine muscle during curettage, 195 

, paralysis of, during curettage, 195> 
Uterus, arteriosclerosis in, 182 

carcinoma of. See Carcinoma, 
fibroid of. See Fibroid, 
fundus of, in cancer, 151 
histology of, 183 
perforation of, accidental, 197 
physiology of, 180, 185 
retrodisplacements of, 190, 199 
Alexandei^s operation for, 203 
Alexander-Adams' operation for^ 

206 
dysmenorrhcea in, 203 
ventrosuspension for, 200, 204 
Uveal tract, diseases of, 348 
tuberculosis, 351 



Vaginal drainage, 64 

hysterectomy, 174 
Varicella ulcer of cornea, 343 
Varicose veins in female pelvis, 222-225 
Ventrosuspension of uterus, 200, 204 
Virgins, profuse menstruation in, 190 
Volvulus following appendicitis, 92 

of cecum, 116 
Vomiting, recurrent, in pernicious aniemia,. 

238 
Vulvovaginitis, gonococcus, in children, 226- 



Wbrtheim's operation for cancer of uterus^ 

164-166 
Women, appendicitis in, 107 
hfemophilia in, 316 
wound, gunshot, of abdomen, 50 
of spinal cord, 50 
of stomach, 50 
Wounds, penetrating, of abdomen, 49 



X-RAY, effect of, on kidneys, 260 
in cancer of uterus, 178 
in Hodgkin's disease, 326 
in leuksemia, 258, 266 

effecto of, 258 

metabolism in, 262 

results of, 265 

technique of, 261 
in polycythiemia, 253 
in trachoma, 339 
nephritis produced by, 260 
serum of animals ti-eated by, 25^ 
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pters to authorities of recognized eminence who have written in the light of ample experience. In pre- 
ting the most advanced knowledge of established value, each author has been requested to Include his own 
ervations of disease and the therapeutic measures which have resulted in the greatest suooess. This adds 
Mich contribution a personal element of obvious value, as the authors are without exception clinicians and 
chers of wide experience. Abundant engravings and full-pa^ plates illuminate the text, the facilities at com- 
nd of the Editors having enabled them to secure photographs and drawings exhibiting any point desi*-^ 
3Ugh it is manifestly to the advantage of every physician to have this whole Lbrary at hand, the volun 
sold separately for the convenience of those interested in the individual departments. Full proapectvj> / 
hose desirivg further particulars 

MDT OVMPNJT PhysicUns deslrins to resign practice may obtain lucrat.T« «H.ft^.w,. 

»'* '^ *-'^-^ ■ *'* *-•* ^ ■ selllns the above and our other medical books to the profession. 

We assisn exclusive territory, so that a steady and increasing business may be worlced u~ x--"-,* ■- 
ssmen are not regarded as canvassers. 

Our l>ook8 are sold on convenient monthly payments as well as for cash. 

IT WILL BE REGARDED AS A FAVOR IF PHYSICIANS WILL CALL THE ATTENTION OF kcku l.. 
LESMEN OF THE BETTER CLASS TO THE OPPORTUNITY WE OFFER FOR MAKING AN EXCELi • 
:OME. 

For full particulars address the Manager. Subscription Department. 
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The ONLY work covering the New United Stales Pharmacopoda. 
Used by tbe U. S. Government. 
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National Standard Dispensatory 

By HARE, CASPARI and RUSBY 

CONTAINING the Natural History, Chemistry, Pharmacy, Actions and Uses of Med- 
icines, including those recognized in the Pharmacopoeias of the United States, 
Great Britain and Germany, with numerous references to other Foreign Pharma- 
copoeias. In accordance with the new U. S. Pharmacopoeia, 1905, and by authority of tbe 
Convention. By liobart Amory Haret M.D., Professor of Therapeutics in Jefferson 
Medical College. Philadelphia, Member of Committee of Revision of the U. S. P. ; Charles 
Caspariy Jr., Ph.Q., Phar.D., Professor of Pharmacy in the Maryland College of Phar- 
macy, Baltimore, Member of Committee of Revision of the U. S. P. ; and Henry 
H. Kusby, M.D.t Professor of Botany and Materia Medica in the New York College of 
Pharmacy, Member of Committee of Revision of the U. S. P. With valuable 
assistance from Edward Kramers, Ph.D., Professor of Chemistry, University of Wis- 
consin ; Daniel Base, Ph.D., Professor of Inorganic and Analytical Chemistry, 
University of Maryland, and Joseph F. Qeisler, Ph.C, Chemist, New York State 
Department of Agriculture. Imperial octavo, i860 pages, 478 engravings. 

Cloth, $7.25, net ; leather, $8.00, net. Thumb-index, 50 cents extra. 



TO Practitioners of Medicine and Pharmacy this work of the highest authority is of 
indispensable value. By authorization of the Convention it contains every article in the 
new Pharmacopti?ia together with all information necessary to an understanding of the 
brief ofHcial statements. It also covers the essentials of foreign Pharmacopoeias, and the 
domain of unofficial drugs of recognized value. Thus it furnishes a complete repertory of 
Materia Medica, Pharmacy and Therapeutics. 

Of its eminent authors. Prof. Rusby has treated Pharmacognosy, including minor and 
major drugs of the entire globe, a service never l)efore rendered. Prof. Caspari deals with 
Pharmacy giving full information regarding methods, products, apparatus and tests ; and Dr. 
Hare has written the sections on Medical Actions and uses, giving a direct and compact 
presentation of modem Theraj>eutics. An Appendix contains tables, formulas, tests, etc., for 
practical use. The General index gives full references to the text, and the Tkerapeatic ladex 
contains, under each Disease, references to all medicines of value in its treatment. 

The National Standard Dispensatory is well balanced, equally strong on Pharmacy and 
Therapeutics. The new Pharmacopce ia uses only the Metric System. The National Staadanl 
Dispensatory gives both Metric system and ordinary equivalents. 

The new Pharmacopoeia, covered by the National Standard Dispensatory alone^ is the only 
authority recognized in court. Against possible damage suits^ accidents or unsuccessful 
treatment, the ownership of this Disj>ensatory is a wise precaution. 



A repertory of the world'H knowledji^e of dnif^s. application. There conld not well be a mor> » 

A new, praclicAl, and authoritative work contain- compilation. — JoumaX of Advanced TheraprtUics. 

ing information on all snhstiinces used in medicine A fininhed work in every particular, with 1 

and pharmacy at the present day. — ThernpeiUie widest possible acopo, this book easily standM fir 

QtizcUe. among Dispensatories. — CHinieal Review. 

This Disj^enaatory.ia to medicine what the die- A mine of information to the phy.sician fto 

tionary is to tlie lanfi^aage — ^the criterion. Tiie which he may obtain knowledge about druses to I 

Therapeutic Index covers the whole ranf^e of drags found nowhere else,— Northwest Medicine. 
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